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INTRODUCTION 


The TOSHIBA 74AC/ACT Series of Advanced CMOS Logic (ACL) ICs match bipolar FAST* products in speed, 
function and pinout. The devices are fabricated with silicon gate, double-layer metal wiring C 2 MOS technology which 
is utilized for VLSIs. 

The TC74AC/ACT Series has a 3.5ns propagation delay time for gate products and operates at more than 150 MHZ 
for Flip-Flops. The output drive capability of 24mA (|I oh|/Iol) permits the TC74AC/ACT devices to drive 500 
transmission lines directly. 

The family features of the TC74AC/ACT product line include: 

• Reduced simultaneous switching noise. 

•Wide operating volt range (2 —5.5V) (TC74AC type). 

• High noise immunity of 28% of the power supply for AC types. 

•Excellent ESD Protection (2KV;MIL-STD-883) and excellent latch-up immunity. 

Applications for TC74AC/ACT include industrial products, such as telecommunications, data processing and 
electronic instruments. 

This data book presents technical information on TOSHIBA’S TC74AC/ACT series. 

The information contained in this data book is subject to change without notice. 


*FAST is a Trademark of National Semiconductor Corp. 
FEBRUARY, 1990 
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1 . This technical data may be controlled under U.S. Export Administration Regulations and may be subject 
to the approval of the U.S. Department of Commerce prior to export. Any export or re-export directly or 
indirectly. In contravention of the U.S. Export Administration Regulations is strictly prohibited. 

2. LIFE SUPPORT POLICY 

Toshiba products described in this databook are not authorized for use as critical components In life 
support systems without the written consent of the appropriate officer of Toshiba America, Inc. Life 
support systems are either systems intended for surgical Implant in the body or systems which sustain life. 

A critical component is any component of a life support system whose failure to perform may cause a 
malfunction or failure of the life support system, or may affect its safety or effectiveness. 

3. The information in this databook has been carefully checked and is believed to be reliable, however, no 
responsibility can be assumed for inaccuracies that may not have been caught. All information in this 
databook is subject to change without prior notice. Furthermore. Toshiba cannot assume responsibility 
for the use of any license under the patent rights of Toshiba or any third parties. 


AC-2 





CONTENTS 


1. HIGH SPEED CMOS PRODUCT GUIDE ••• AC-4 

2. HIGH SPEED CMOS SELECTION GUIDE 6 

3. PRODUCT OUTLINE OF THE TC74AC SERIES 7 

3-1 Features 7 

3- 2 Method of Designating the TC74AC Series 8 

4. EXPLANATION OF RATINGS AND STANDARDS 1 1 

4- 1 Maximum Ratings 1 1 

4-2 Recommended Operating Conditions *2 

4-3 DC Characteristics 13 

4- 4 AC Characteristics 17 

5. EXPLANATION OF IEC LOGIC SYMBOL 22 

5- 1 Symbol Composition 22 

5—2 Qualifying symbol 22 

5- 3 Dependency Notation 26 

6. HOW TO READ MIL TYPE LOGIC SYMBOLS AND TRUTH TABLES 28 

6- 1 How to Read MIL type Logic Symbols 28 

6- 2 How to Read Truth Tables 30 

7. COMMON ELECTRICAL CHARACTERISTICS 31 

7- 1 Power Dissipation 31 

7-2 Standardized Capacitance Power 34 

Dissipation (Cpo) Test Procedure 

7-3 Output Current Characteristics 38 

7-4 AC Electric Characteristics 39 

7- 5 Temperature Parameters of Various Characteristics 40 

8. PRECAUTIONS IN HANDLING 41 

8- 1 Electrostatic Discharge 41 

8- 2 Precaution in Handling 42 

9. PRECAUTIONS IN DESIGNING CIRCUITS 44 

9- 1 Input Processing 44 

9-2 Design of Power Source 45 

9-3 Output Short Circuit 45 

9-4 Effect on Input of Slow Rise and Fall Time 46 

9-5 Wiring Precautions 47 

9-6 Interface 48 

9-7 Latch-Up 52 

10. DATASHEETS 55 

U. OUTLINE DRAWINGS 307 

12. RELIABILITY DATA 315 

13. APPLICATION NOTES 321 

13-1 Simultaneous Switching Voltage Noise 323 

14. CROSS REFERENCE GUIDE 335 


AC-3 


1 • TC74AC/ACT Series Product Guide. 


TYPE NO. 

Function 

PIN 

Page 

TC74AC OOP/F/FN 

QUAD 2-INPUT NAND GATE 

14 

57 

TOOP/F/FN 

QUAD 2-INPUT NAND GATE 

14 

60 

02P/F/FN 

QUAD 2-INPUT NOR GATE 

14 

63 

T02P/F/FN 

QUAD 2-INPUT NOR GATE 

14 

66 

04P/F/FN 

HEX INVERTER 

14 

69 

T04P/F/FN 

HEX INVERTER 

14 

72 

05P/F/FN 

HEX INVERTER (OPEN DRAIN) 

14 

75 

08P/F/FN 

QUAD 2-INPUT AND GATE 

14 

78 

T08P/F/FN 

QUAD 2-INPUT AND GATE 

14 

81 

10P/F/FN 

TRIPLE 3-INPUT NAND GATE 

14 

84 

TIOP/F/FN 

TRIPLE 3-INPUT NAND GATE 

14 

_ 

11P/F/FN 

TRIPLE 3-INPUT AND GATE 

14 

87 

14P/F/FN 

HEX SCHMITT INVERTER 

14 

90 

T14P/F/FN 

HEX SCHMITT INVERTER 

14 

— 

20P/F/FN 

DUAL 4-INPUT NAND GATE 

14 

93 

32P/F/FN 

QUAD 2-INPUT OR GATE 

14 

96 

T32P/F/FN 

QUAD 2-INPUT OR GATE 

14 

99 

74P/F/FN 

DUAL D-FLIP-FLOP WITH PRESET AND CLEAR 

14 

102 

T74P/F/FN 

DUAL D-FLIP-FLOP WITH PRESET AND CLEAR 

14 

106 

86P/F/FN 

QUAD EXCLUSIVE OR GATE 

14 

110 

T86P/F/FN 

QUAD EXCLUSIVE OR GATE 

14 

113 

109P/F/FN 

DUAL J-K FLIP-FLOP WITH PRESET AND CLEAR 

16 

116 

T109P/F/FN 

DUAL J-K FLIP-FLOP 

16 

120 

112P/F/FN 

DUAL J-K FLIP-FLOP WITH PRESET AND CLEAR 

16 

124 

T112P/F/FN 

DUAL J-K FLIP-FLOP 

16 

_ 

125P/F/FN 

QUAD BUS BUFFER (3-STATE) 

14 

128 

126P/F/FN 

QUAD BUS BUFFER (3-STATE) 

14 

128 

138P/F/FN 

3-TO-8 LINE DECODER 

16 

132 

T138P/F/FN 

3-TO-8 LINE DECODER 

16 

136 

139P/F/FN 

DUAL 2-TO-4 LINE DECODER 

16 

140 

T139P/F/FN 

DUAL 2-TO-4 LINE DECODER 

16 

143 

151P/F/FN 

8-CHANNEL MULTIPLEXER 

16 

146 

T151P/F/FN 

8-CHANNEL MULTIPLEXER 

16 

149 

153P/F/FN 

DUAL 4-CHANNEL MULTIPLEXER 

16 

152 

T153P/F/FN 

DUAL 4-CHANNEL MULTIPLEXER 

16 

156 

157P/F/FN 

QUAD 2-CHANNEL MULTIPLEXER 

16 

160 

T157P/F/FN 

QUAD 2-CHANNEL MULTIPLEXER 

16 

164 

158P/F/FN 

QUAD 2-CHANNEL MULTIPLEXER(INV) 

16 

160 

T158P/F/FN 

QUAD 2-CHANNEL MULTIPLEXER (INV) 

16 

164 

160P/F/FN 

SYNC. DECADE COUNTER WITH ASYNC. CLEAR 

16 

168 

161P/F/FN 

SYNC. BINARY COUNTER WITH ASYNC. CLEAR 

16 

168 

T161P/F/FN 

SYNCH BINARY COUNTER 

16 

— 

162P/F/FN 

SYNC. DECADE COUNTER WITH SYNC. CLEAR 

16 

168 

163P/F/FN 

SYNC. BINARY COUNTER WITH SYNC. CLEAR 

16 

168 

T163P/F/FN 

SYNCHRONOUS BINARY CTR 

16 

_ 

164P/F/FN 

8-BIT SIPO SHIFT REGISTER 

14 

178 

T164P/F/FN 

8-BIT SIPO SHIFT REGSTR 

14 

_ 

166P/F/FN 

8-BIT SIPO SHIFT REGISTER 

16 

182 

169P/F/FN 

4-STAGE SYNCH BIDIR COUNTER 

16 

_ 

174P/F/FN 

HEX D FLIP-FLOP WITH CLEAR 

16 

187 

T174P/F/FN 

HEX D-TYPE FLIP-FLOP 

16 

190 

175P/F/FN 

QUAD D FLIP-FLOP WITH CLEAR 

16 

194 

T175P/F/FN 

QUAD D-TYPE FLIP-FLOP 

16 

198 

191P/F/FW 

4-BIT BINARY UP/DOWN COUNTER 

16 

_ 

240P/F/FW 

OCTAL BUS BUFFER(3-STATE/INV) 

20 

202 

T240P/F/FW 

OCTAL BUS BUFFER(3-STATE/INV.) 

20 

205 

241P/F/FW 

OCTAL BUS BUFFER (3-STATE ) 

20 

202 

T241P/F/FW 

OCTAL BUS BUFFER 

20 

205 

244P/F/FW 

OCTAL BUS BUFFER (3-STATE) 

20 

202 

T244P/F/FW 

OCTAL BUS BUFFER (3-STATE) 

20 

205 

245P/F/FW 

OCTAL BUS TRANSCEIVER(3-STATE) 

20 

208 

T245P/F/FW 

OCTAL BUS TRANSCEIVER(3-STATE) 

20 

212 

251P/F/FN 

8-CHANNEL MULTIPLEXER(3-STATE) 

16 

146 

T251P/F/FN 

8-CHANNEL MULTIPLEXER (3-STATE) 

16 

149 

253P/F/FN 

DUAL 4-CHANNEL MULTIPLEXER(3-STATE) 

16 

152 
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TYPE NO. 

Function 

PIN 

Page 

T253P/F/FN 

DUAL 4-CHANNEL MULTIPLEXER(3-STATE) 

16 

156 

257P/F/FN 

QUAD 2-CHANNEL MULTIPLEXER (3-STATE) 

16 

216 

T257P/F/FN 

QUAD 2-CHANNEL MULTIPLEXER (3-STATE) 

16 

220 

258P/F/FN 

QUAD 2-CHANNEL MULTIPLE XER(3-STATE/INV) 

16 

216 

T258P/F/FN 

QUAD 2-CHANNEL MULTIPLEXER (3-STATE/IN V) 

16 

220 

273P/F/FW 

OCTAL D FLIP-FLOP WITH CLEAR 

20 

224 

T273P/F/FW 

OCTAL D FLIP-FLOP WITH CLEAR 

20 

227 

280P/F/FN 

9-BIT PARITY CHECK/GENERATOR 

14 

_ 

T280P/F/FN 

9-BIT PARITY CHECK/GENERATOR 

14 

_ 

283P/F/FN 

4-BIT BINARY FULL ADDER 

16 

— 

T283P/F/FN 

4-BIT BINARY FULL ADDER 

16 



299P/F/FW 

8-BIT PIPO SHIFT REGISTER 

20 

231 

T299P/F/FW 

8-BIT PIPO SHIFT REGISTER 

20 

_ 

323P/F/FW 

8-BIT PIPO SHIFT REGISTER 

20 

231 

T323P/F/FW 

8-BIT PIPO SHIFT REGISTER 

20 


367P/F/FN 

HEX BUS BUFFER (3-STATE) 

16 

237 

368P/F/FN 

HEX BUS BUFFER(3-STATE/INV) 

16 

237 

373P/F/FW 

OCTAL D-TYPE LATCH(3-STATE) 

20 

240 

T373P/F/FW 

OCTAL D-TYPE LATCH(3-STATE) 

20 

244 

374P/F/FW 

OCTAL D-TYPE FLIP-FLOP(3-STATE) 

20 

248 

T374P/F/FW 

OCTAL D-TYPE FLIP-FLOP (3-STATE) 

20 

252 

377P/F/FW 

OCTAL D-TYPE FLIP-FLOP 

20 

_ 

T377P/F/FW 

OCTAL D-TYPE FLIP-FLOP 

20 

_ 

390P/F/FN 

DUAL DECADE COUNTER 

16 

256 

393P/F/FN 

DUAL BINARY COUNTER 

14 

261 

520P/F/FW 

8-BIT IDENTITY COMPARATOR 

20 

_ 

T520P/F/FW 

8-BIT IDENTITY COMPARATOR 

20 

_ 

521P/F/FW 

8-BIT IDENTITY COMPARATOR 

20 

_ 

T521P/F/FW 

8-BIT IDENTITY COMPARATOR 

20 

_ 

533P/F/FW 

OCTAL D-TYPE LATCH (3-STATE/IN V) 

20 

240 

T533P/F/FW 

OCTAL D-TYPE LATCH (3-STATE/INV) 

20 

244 

534P/F/FW 

OCTAL D-TYPE FLIP-FLOP (3-STATE/INV) 

20 

248 

T534P/F/FW 

OCTAL D-TYPE FLIP-FLOP (3-STATE/INV) 

20 

252 

540P/F/FW 

OCTAL BUS BUFFER(3-STATE/INV.) 

20 

265 

T540P/F/FW 

OCTAL BUS BUFFER(3-STATE/INV) 

20 

268 

541P/F/FW 

OCTAL BUS BUFFER(3-STATE) 

20 

265 

T541P/F/FW 

OCTAL BUS BUFFER(3-STATE) 

20 

268 

563P/F/FW 

OCTAL D-TYPE LATCH (3-STATE/INV) 

20 

271 

T563P/F/FW 

OCTAL D-TYPE LATCH (3-STATE/INV) 

20 

275 

564P/F/FW 

OCTAL D-TYPE FLIP-FLOP (3-STATE/INV) 

20 

279 

T564P/F/FW 

OCTAL D-TYPE FLIP-FLOP(3-STATE/INV) 

20 

283 

573P/F/FW 

OCTAL D-TYPE LATCH (3-STATE) 

20 

271 

T573P/F/FW 

OCTAL D-TYPE LATCH (3-STATE ) 

20 

275 

574P/F/FW 

OCTAL D-TYPE FLIP-FLOP (3-STATE) 

20 

279 

T574P/F/FW 

OCTAL D-TYPE FLIP-FLOP(3-STATE) 

20 

283 

620P/F/FW 

OCTAL BUS TRANSCEIVER (3-STATE/INV) 

20 

287 

623P/F/FW 

OCTAL BUS TRANSCEIVER (3-STATE) 

20 

287 

640P/F/FW 

OCTAL BUS TRANSCEIVER (3-STATE/INV) 

20 

208 

T640P/F/FW 

OCTAL BUS TRANSCEIVER (3-STATE/INV) 

20 

212 

643P/F/FW 

OCTAL BUS TRANSCEIVER(3-STATE) 

20 

208 

646P 

OCTAL BUS TRANSCEIVER/REGISTER(3-STATE) 

24 

291 

T646P 

OCTAL BUS TRANSCEIVER/REGISTER(3-STATE) 

24 

296 

648P 

OCTAL BUS TRANSCEIVER/REGISTER(3-STATE/INV) 

24 

291 

T648P 

OCTAL BUS TRANSCEIVER/REGISTER(3-STATE/INV) 

24 

296 

670P/F/FN 

4-WORDx4BIT REGISTER FILE (3-STATE) 

16 

301 

821P/F/FN 

10-BIT D-TYPE FLIP-FLOP (3-STATE) 

29 

— 

T821P/F/FN 

10-BIT D-TYPE FLIP-FLOP (3-STATE) 

29 

— 

823P/F/FN 

9-BIT D-TYPE FLIP-FLOP 

24 

— 

T823P/F/FN 

9-BIT D-TYPE FLIP-FLOP 

24 

— 

825P/F/FN 

8-BIT D-TYPE FLIP-FLOP 

24 

— 

T825P/F/FN 

8-BIT D-TYPE FLIP-FLOP 

24 

_ 

841P/F/FN 

10-BIT TRANSPARENT LATCH (3-STATE) 

24 

— 

T841P/F/FN 

10-BIT TRANSPARENT LATCH (3-STATE) 

24 

— 

843P/F/FN 

9-BIT TRANSPARENT LATCH 

24 

— 

T843P/F/FN 

9-BIT TRANSPARENT LATCH 

24 

- 
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GATE 

NAND 

NOR 

AND 

OR 

INVERTER, BUFFER 
EXCLUSIVE OR 
SCHMITT TRIGGER 

ACOO ACTOO AC10 ACTIO AC20 

AC02 ACT02 

AC08 ACT08 AC 11 

AC32 ACT32 

AC04 ACT04 AC05 AC14 

AC86 ACT86 

AC 14 ACT 14 

BUFFER 

FLIP-FLOP 

BUS BUFFER 

AC 125 AC 126 AC240 ACT240 AC241 ACT241 AC244 

ACT244 AC367 AC368 AC540 ACT540 AC541 ACT541 

BUS TRANSCEIVER 

AC245 ACT245 AC620 AC623 AC640 ACT640 

AC643 AC646 ACT646 AC648 ACT648 

J-K FLIP-FLOP 

AC 109 ACT109 AC112 ACT112 

D FLIP-FLOP 

AC74 ACT74 AC174 ACT174 AC175 AC273 ACT273 

AC377 ACT377 AC823 ACT823 AC825 ACT825 


3-STATE 

AC374 ACT374 AC534 ACT534 AC564 ACT564 

AC574 ACT574 

AC646 ACT646 AC648 ACT648 AC821 ACT821 

LATCH 


AC843 ACT843 


3-STATE 

AC373 ACT373 AC533 ACT533 AC563 ACT563 

AC573 ACT573 AC841 ACT841 

DECODER 

AC 138 ACT138 AC139 ACT139 

REGISTER 


AC 164 ACT 162 AC166 AC299 AC323 ACT323 


MULTI-PORT 

AC670 

COUNTER 

BINARY 

AC 161 ACT 161 AC 163 ACT163 AC169 AC191 AC393 

DECADE 

AC 160 AC 162 AC390 

MULTIPLEXER 

DIGITAL 

AC151 ACT151 AC 153 ACT153 AC157 ACT157 

AC 158 ACT 158 AC251 ACT251 AC253 ACT253 

AC257 ACT257 AC258 ACT258 

PARITY TREE 

AC280 ACT280 

ADDER 

AC283 ACT283 

COMPARATOR 

AC520 ACT520 AC521 ACT521 




3. PRODUCT OUTLINE OF THE TC74AC SERIES 

3-1 Features 


High Speed Operation: Same as Bipolar Schottky TTL 

Low Power Dissipation: Same as standard CMOS series { p W) 


Output Drive Capability: Symmetrical Output Impedance. 

|Ioh|, Iol at least 24mA. 


High Noise Immunity: AC TYPE 28%Vcc (Min.) 

ACT TYPE 14XVcc(Min.) 

Wide Operating Voltage Range: 

AC TYPE = 2V-5.5V 
ACT TYPE=4.5V~5.5V 

Wide Operating Temperature Range: -40 to + 85°C 

Self-contained static electricity protective circuit: 

±300V (typ.) by EIAJ method 
± 2000V (typ.) by MIL STD method 
(All inputs and outputs) 

Ample Latch up Capacity: Tbtal input and output ± 300 mA or more. 
Same pin connection and function as 74F series. 

Wide product Line up: Over 100 types 


Table 3-2 shows comparison of characteristics of various logic families. 


Parameter 

Symbole 

CMOS 

TTL 

unit 

TEST CONDITION 

ACL 

(TC74ACXXX) 




ALS-TTL 

(74ALS) 

Propagation Delay Time 
BUS BUFFER(244) typ. 

tpd 

mm 

10 

4 

4.1 

6.5 

ns 

V =5V 

T a=25*C 
Ct=50pF 

Maximum Clock Frequency 
D-F • F(74)typ. 

1m AX 

150 

65 

125 

134 

50 

MHz 

Quiescent Power Dissipation 
GATE(00)typ. 

Pd 

0.01 u 

0.01 M 

22m 

32m 

5m 

W 


Input Voltage 

1 IH 
IlL 

B 

B 

20 

-600 

20 

-500 

20 

-100 

mi 

over temperature 
and voltage range 

VlH 

VlL 

B 

— 

2.0 

0.8 

2.0 

0.8 


D 

over temp. range 

Output Current 

lOH 

lOL 

-24 

24 

—4/— 6 
4/6 

-1/-3 

20/64 

—2/ — 3 

20/64 

-0.4/-3 

8/24 

mA 

over temp. range 

Operating Voltage Range 

EM 

IBRgrp 

2.0— 6.0 

4.75-5.25 

im 

4.5— 5.5 

D 


Operating Temperature Range 

Ta 

-40-85 

-40-85 

0-70 

0-70 

0-70 

°C 


Table 3-2 Comparison of Logic Family Characteristics 































































3-2 Method of Designating the TC74AC Series 


The TC74AC series is designated using the standard established by JEDEC and is as shown below; 


TC74ACQ 1 1 □ □ □ 



6) Other information (as required) 

5) Package Type (P, F, FN, FW) 

4) Revision Level (blank for original) 
3) Function 

2) Type classification by JEDEC 
( 74 AC, 74ACT) 

1) TOSHIBA CMOS 

(designates TOSHIBA 
and process) 


(Example) TC74ACT240FW: 

High Speed C 2 MOS IC which is pin and functionally compatible with the bipolar 74F240 . 

Input is designed for TTL voltage levels, and direct driving from TTL is possible. 

Package type is plastic 300mil body width SOIC. 

(1) *TC” 

Proprietary name identifying TOSHIBA CMOS devices. 

(2) Type classification (AC, ACT) 

In addition to the AC devices, there are ACT types. This differentiation was made by JEDEC in order to separate 
CMOS devices of the same function but with different input levels or the existence of a buffer. 


TYPE 

Internal stages 

Input threshold voltage 

AC 

Two stages and above 

CMOS level 

ACT 

Two stages and above 

TTL level 











Taking an inverter as an example, we can show the difference between these types as follows: 



TC74AC04 

TC74ACT04 

Logic Diagram 




5 V 



5 V 








Input-Output 

P 






Voltage transfer 
characteristics 

o 

> 

f 








2.5V 

Vin 



1.4V 


(3) Function 

Functions are expressed by Arabic numbers of two to five figures. 

In the case of TC74AC series, these numbers are the same as 74F series devices having the same pin 
connections and function. 


(Example) 74F240« > 74AC240 


(4) Revision Level 

This symbol is used to clarify the revision of product when improvements which change the characteristics of 
product are made. Normally, it is blank, however, upon revision, English characters are given successively from ‘A”. 
Suffix ‘A” of TC74ACxxxA series would indicate the types which have refined AC characteristics due to redesign of 
IC chip but still meet JEDEC standards for the family. 




(5) Package Type 


English characters showing type of package. 

P dual in line package (DIP) Plastic 

F 200 mil small outline IC (SOIC) Plastic 

FN 150 mil small outline IC (SOIC) Plastic 

FW 300 mil small outline IC (SOIC) Plastic 

In the TC74AC series, narrow 300 mil type 24 pin DIP package have been developed. Therefore, all P type, 
14/16/20/24 pins devices have a 300 mil width (7.62 mm). 


(6) Other information 

As an example, in the case of SOIC Adhesive and Embossed Thpe and Reel specifications, the following suffixes are 
added to the part number: 

(TP 1) or (TP 2) (Difference in pin 1 position) Adhesive tape. 

(ELP)... Embossed Thpe and Plastic Reel. 

For 150/200/300mil SOIC. 

(EL)... Embossed Thpe and Phper Reel. 

For 200mil SOIC. 



4. EXPLANATION OF RATINGS AND STANDARDS 


4-1 Maximum Ratings 

In general, the maximum rating value should not be exceeded in order to guarantee the life and reliability of 
integrated circuit products. 

The Absolute Maximum Rating should not be exceeded even for a moment. 

When the device is used in excess of any maximum rating, the device may not recover, and, in many cases, permanent 
damage will occur. 

In designing the circuit, therefore, it is necessary to pay attention to the fluctuation of supply voltage, 
characteristics of interconnecting parts, ambient temperature, and surges in input and output signal lines, so that the 
maximum ratings will not be exceeded. 

Thble 4-1 indicates common absolute maximum ratings of the TC74AC series. When the maximum ratings and 
common ratings differ, the former shall control. For definition of parameters, refer to Ihble 4-2. 


Table 4—1 Absolute Maximum Ratings 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5- 6.0 

V 

DC Input Voltage 

V,N 

-0.5 ~V<x+0-5 

V 

DC Output Voltage 

V OLT 

-0.5 ~Vcc+0.5 

V 

Input Diode Current 

I.K 

±20 

mA 

Output Diode Current 

l0K 

±50 

mA 

DC Output Current 

Jolt 

±50 

mA 

DC Vcc /Ground Current 

Jcc 

±100(For 4outputs type) 1 

mA 

Power Dissipation 

Pd 

500(DIP) 2/l80(SOP) 

mW 

Storage Temperature 

Tstg 

-65 — 150 

°C 

Lead Temperature lOsec 

T l 

300 

°C 


1. For devices with more 
than 4 outputs, the 
maximum rating equals the 
number of outputs multiplied 
by + / - 25 mA. 

2. 500mW in the range of 
Th = — 40°C~65°C. From 
Th = 65°C to 85°C a derating 
factor or - 10mW/°C shall be 
applied until 300mW 




Table 4-2 


Parameter 

Symbol 

Explanation 

Supply Voltage 

V C c 

The voltage range in which the 1C does not present breakdown, 
deterioration of characteristics or reduced reliability. 

DC Input Voltage 

DC Output Voltage 

Vin 

Vout 

The voltage range in which the 1C does not present breakdown, 
deterioration of characteristics or reduced reliability. 

Input Diode Current 
Output Diode Current 

<IK 

■ok 

The current value in which the 1C does not present breakdown due to 
latch-up when input or output current flows. 

* Practically, a design in which DC current flows is not recommended. 

When a flow of current cannot be prevented, adopt a current value lower 
than this. 

DC Output Current 

DC V cc /Ground Current 

l0UT 

Ice 

Output current indicates the current value which can flow from one output. 

As V CC /GND current includes output current, in an 1C having many output 
terminals, substantial V CC /GND current can flow. 

Power Dissipation 

D 

Indicates power consumption, which, if exceeded, can cause breakdown of 
the device over the entire operating temperature range. 

Storage Temperature 

Tstg 

The ambient temperature range over which deterioration of characteristics 
and reliability will not occur when left for a long time in a state without 
supply voltage. 

Lead Temp, and Time 

Tl 

Indicates the maximum allowable conditions permitted when soldering is 
carried out after 1C mounted on printed board. 


4-2 Recommended Operating Conditions 


These are the conditions in which the operation of the TC74AC series is guaranteed, and when exceeded, 
operation is not guaranteed even though they are within the maximum ratings of Thble 4-1. 

Common recommended operating conditions of the 74 AC series are shown in Thble 4-3. When 
recommended operating conditions for specific devices and common recommended operating conditions 
differ, the former shall control. Refer to Thble 4-4 for definitions. 

Table 4-3 Common Recommended Operating Conditions 


(a) 74AC Type 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2-5.5 

V 

Input Voltage 

V,N 

0 ~ Vcc 

V 

Output Voltage 

V OUT 

0 ~ v cc 

V 

Operating Temperature 

Topr 

-40 - 85 

°c 

Input Rise and Fall Time 

dt/dv 

0 ~ 100(Vcc=3.3±0.3V) 

0 ~ 20 (Vcc= 5 ±0.5V) 

ns/v 






























(b) 74ACT Type 


PARAMETER 

SYMBOL 

VALUE 


Supply Voltage 

v cc 

4.5 - 5.5 

V 

Input Voltage 

V IX 

o ~ v cc 

V 

Output Voltage 

V OUT 

0 ~ Vcc 

V 

Operating Temperature 

Topr 

-40 - 85 

°c 

Input Rise and Fall Time 

dt/dv 

0 ~ 10(Vcc=5±0.5V) 

ns/v 


Table 4-4 


Parameter 

Symbol 

Explanation 

Supply Voltage 

Vcc 

The supply voltage range guaranteeing normal operation of the 1C. 

Input Voltage 

Output Voltage 

VlN 

VoUT 

The input/output voltage range guaranteeing normal operation of the 1C. 

Operating Temperature 

m 

The operating temperature range guaranteeing normal operation and 
electrical characteristics of the 1C. 

Input Rise and Fall Time 

dt/dv 

The rise and fall time range of the input signal which will not cause 
oscillation of the output. 


4-3 DC characteristics 

Thble 4-5 shows the DC characteristics of AC and ACT types. For the meaning of each parameter, refer to 
Thble 4-6. Thble 4-5 is the standard DC characteristics table, and when it differs from individual 
characteristics, the latter shall control. DC characteristics are established by JEDEC (Standard 20). In the 
TC74AC series, all devices meet or exceed this standard. 
























Table 4-5 DC Characteristics Table 
(a) 74 AC Type 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25‘C 

Ta=-40 ~85 < C 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V |H 


2.0 

3.0 

5.5 

1.50 

2. 10 

3. 85 





1.50 

2.10 

3. 85 



V 

Low-Level 

Input Voltage 

V,L 


2.0 

3.0 

5.5 

- 



0. 50 

0. 90 
1.65 

— 

0. 50 

0. 90 
1.65 

V 

High-Level 
Output Voltage 

Voh 

VlN = 

Vu-iorVjL 

lat -“50 u A 

2.0 

3.0 

4.5 

1.9 

2.9 
4.4 

2.0 

3.0 

4.5 

_ 

1.9 

2.9 
4.4 

- 

V 

I OH =-4 rnA 
Ia-l =- 24mA 

I at =-75mA* 

3.0 

4.5 

5.5 

2. 58 

3. 94 

- 


2. 48 

3. 80 

3. 85 

- 

Low-Level 

Output Voltage 

VOL 

VlN = 
ViHorViL 

I ol =50 11 A 

2.0 

3.0 

4.5 

- 

0.0 

0.0 

0.0 

0.1 

0.1 

0.1 


0.1 

0.1 

0.1 

V 

I a. -12 mA 

I OL- =24 mA 

I OL =75 mA* 

3.0 

4.5 

5.5 

- 

- 

0. 36 

0. 36 

- 

0. 44 

0. 44 
1.65 

3-State Output 
Off-State Current 

Ice 

V in =Vih or Vil 
Vout=Vcc or GND 

5.5 

- 

- 

±0.5 

- 

±5.0 

At A 

Input Leakage Current 

I IX 

V in =Vcc or GND 

5.5 

- 

- 

±0.1 

- 

±1.0 

Quiescent Supply Current 

Icc 

V|N = 

Vccor GND 

GATE/SSI 

5.5 

- 

- 

4.0 

- 

40.0 

MSI 

5,5 

- 

- 

8.0 

- 

80.0 


Note) * Indicates the capability of driving 500 transmission lines. 
Tfest one output at a time for a 10ms maximum duration. 


(b) 74 ACT Type 


PARAMETER 

SYMBOL 

TEST CONDITION 

Vcc 

Ta=25°C 

Ta=-40 ~85°C 

UNIT 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

Vih 


4.5 
l 

5.5 

2.0 

- 


2.0 

- 

V 

Low-Level 

Input Voltage 

Vil 


4.5 
l 

5.5 

- 

- 

0.8 

- 

0.8 

V 

High-Level 
Output Voltage 

Von 

Vin = 
ViHorVjL 

I at ~ 50 // A 

I oh = -24mA 

I OH ~ -75mA* 

4.5 

4.5 

5.5 

4.4 

3. 94 

4.5 

- 

4.4 

3. 80 

3. 85 

- 

V 

Low-Level 

Output Voltage 

VOL 

Vin = 

Vih or Vil 

I OL =50 //A 

Iol =24mA 

I OL = 75mA* 

4.5 

4.5 

5.5 

- 

0.0 

0.1 

0. 36 

- 

0. 1 

0. 44 
1.65 

V 

3-State Output 
Off-State Current 

Icz 

Vin =Vih or Vil 

Vout =Vcc or GND 

5.5 

- 

- 

±0.5 

- 

±5.0 

UA 

Input Leakage Current 

I IN 

Vin =V cc or GND 

5.5 

- 

- 

±0.1 

- 

±1.0 

Quiescent Supply Current 

Icc 

V I N=V C c or GND 

GATE/SSI 

5.5 

- 

- 

4.0 

- 

40.0 

MSI 

5.5 

- 

- 

8.0 

- 

80.0 

Alee 

PER INPUT:Vin=3. 4V 

OTHER INPUT: Vccor GND 

5.5 

- 

- 

1.35 

- 

1.5 

mA 


Note) * Indicates the capability of driving 500 transmission lines. 
Tfest one output at a time for a 10ms maximum duration. 




Table 4-6 


Parameter 

Symbol 

Explanation 

High-Level 
input Voltage 

V, H 

The input voltage capable of setting the input of the 1C to a high level, and the 
minimum value is guaranteed. 

Low-Level 

Input Voltage 

m 

The input voltage capable of setting the input of the 1C to a low level, and the 
maximum value is guaranteed. 

High-Level 

Output Voltage 

VoH 

The output voltage such that when each input terminal is connected to V 1H or V, L , 
the corresponding output level goes high. There is guaranteed a minimum value 
of output voltage obtainable when the specified output current (l OH ) flows. 

Low-Level 

Output Voltage 

VOL 

The output voltage such that when each input terminal is connected to V, H or V IL , 
the corresponding output level goes low. There is guaranteed a maximum value 
of output voltage obtainable when the specified output current (l OL ) flows. 

Input Leakage 
Current 

*IN 

This is the current flowing at the input terminal when a voltage is impressed on 
the input terminal of 1C. Normally, this current is so small that measurement is 
made with the maximum value of supply voltage. 

3-State Output 
Off-State Current 

•oz 

The leakage current flowing at the output terminal when the output is in a high 
impedance state, the device having a three state or open drain output. 

Quiescent Supply 
Current 

1 

■: 

Icc 

The current flowing from the V cc terminal into the 1C when the V cc or GND level 
is held constant without changing the input voltage. The maximum value under all 
theoretical conditions allowable for the measured 1C is guaranteed. 

Alec 

This is the current flowing from V cc terminal into the 1C when a TTL level voltage 
is impressed on one pin at a time. 
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4-4 AC Characteristics 


AC characteristics guarantee the transient characteristics of products. 

In general, impressed input waveform is set so as to have an amplitude of V cc to GND and rise and fall time of 
3ns. 

Thble 4-7 explains the meaning of each parameter of the AC characteristics, Fig. 4-1 shows the output 
connection diagrams for measurement and Fig. 4-2 illustrates the measured waveforms. 


Table 4-7 


Parameter 

Symbol 

Explanation 

Drawing NO. 

HC 

HCT 

Propagation Time 

tpLH 

tpHL 

Indicates the time between input signal application and output 
response detection. t pLH is the case in which the output changes 
from low level to high level, and t pHL is the case in which the output 
changes from high level to low. 

(i) 

(iv) 

Output Disable Time 

tpLZ 

tpHZ 

Indicates the time, between when a signal is applied to the output 
control terminal and which the 3-state output is set to a high 
impedance state. 



Output Enable Time 

tpZL 

tpZH 

Indicates the time, between when a signal is applied to the output 
control terminal and which the 3-state output switches to a low or 
high level from the high impedance state. 

(Hi) 

i 

(vi) 

Maximum Clock Frequency 

AX 

Indicates the maximum frequency at which the 1C operates 
normally. 




Timing requirements are a prerequisite to the normal function of devices. (See Table 4-8) 

























Table 4-8 


Parameter 

Symbol 

Explanation 

Drawing NO. | 

AC 

ACT 

Minimum Set-up Time 

ts 

Regarding certain data, indicates the time which the data must be 
applied and held before the input regarding that data (clock, etc.) 
changes. For example, when the data is read in at a rise of next 
clock pulse, it is necessary to apply and hold that data before the 
rising edge of the clock pulse, to a value at least equal to the 
minimum value of ts. 



Minimum Hold Time 

th 

Regarding certain data, indicates the time which the data must be 
held after the input regarding that data (clock, etc.) has changed. 

00 

(v) 

Minimum Removal Time 

trem 

Indicates the minimum time between releasing of an asynchronous 
input (clear, preset, etc.) and application of next input (clock, etc.). 



Minimum Pulse Width 

tw 

Indicates the minimum pulse width that a clock input, etc. is 
acceptable as a normal signal. 

! 



Parameter 

Symbol 

Explanation 

Input Capacitance 

C|N 

Indicates the capacitance between input and GND. 

Output Capacitance 

Cqut 

Indicates the capacitance associated with a 3 state output or a open drain output 
in the high impedance state. 



GND C l =50PF 
2 V C C Rl = 500Q 


Note) Cl includes the capacitance of probe, etc. 
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Waveforms 


(1) AC Types 


i ) tpLH .tpHL 


INPUT 


INVERTING 

OUTPUT 



V CC 

GND 


V OH 


V OL 


ii ) t w ,t g f t h ,t rem 
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State 
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5. EXPLANATION OF IEC LOGIC SYMBOLS 


5-1 Symbol composition 

A symbol comprises an outline or a combination of outlines together with one or more 
qualifying-symbols. The purpose of a general qualifying symbol is to accurately portray the logic 
function of the device. 


input 

lines 


general quarifying symbol 


output 

lines 



: qualifying symbol locations 


for inputs 


and outputs 


5-2 Qualifying Symbols 

(1) General Qualifying Symbols 


symbol 

definition 

& 

AND element 


OR element 

HEOH 

EXCLUSIVE OR element 

= 

Logic identify element. If all inputs have the same logic state then the output is at 
internal logc "1". 

2K 

Even element. If an even number of inputs are at internal logic “ 1” then the output is 
at internal logic “1” . 

2K+1 

Odd element. If an odd number of inputs are at internal logic “1” then the output is 
at internal logic “1”. 

1 

Buffer element without amplified output. 

C> or <1 

Buffer element with amplified output. The triangle points in the direction of signal 
flow. 









symbol 




Schmitt-trigger. 

It has hysterisis characteristic. 


Retriggerable monostable element. 
Non-Retriggerable monostable element. 


mil 

Astable element 

men 

Synchronous-starting astable element. 

JlG!_n 

Synchronous-stopping astable element. 

SRGm 

Shift register, “m” rnumber of bits. 

CTRm 

Binary counter, “m” rnumber of bits, cycle length:2 

CTRDIVm 

Counter with cycle length m. 

RCTRm 

Ripple carry counter, “m” rnumber of bits, cycle length:2 



MUX 


DMUXorDX 




Coder or code converter. X and Y may be replaced by appropriate indications of the 
codes used. 


Multiplexer / data selector. 
Demultiplexer. 


Adder. 

Subtractor. 


Look-ahead carry generator. 


Multiplier. 
Comparator. 
Arithmetic logic unit. 


Read only memory. 


Random access memory. 


First-in First-out memory. 

When power is switched ON, the element goes to internal logic “0". 


When power is switched ON, the element goes to internal logic "1". 


Delay element with specified delay times. 





































(2) Inputs and Outputs Qualifying Symbols 


symbol 



Logic negation at an input. An external logic ITV) produces an internal logic ‘T'(“0") 


Logic negation at an output. An internal logic “Q”(“‘l”) produces an external logic M r( M Q” 


Porlarity indicator at an input. A “L”(Low) level active. 


Porlarity indicator at an output. A “L” level active. 


Porlarity indicator at an input where the signal flow is from right to left. 


Porlarity indicator at an output where the signal flow is from right to left. 


Indicator for direction of signal flow. 


Bidirection information flow (alternate). 


Dynamic input 

Positive logic. Negative logic. 

1— I 1—0 

I o 1 1 

The above transitions produce the internal loaic active 


Dynamic input _ . . _ ... 

Porlarity indicate. 

H “L-, 

The above transitions produce the internal logic active. 
Non-Hogic connection. 


Input for analog signals. 


(3) Symbols of the internal connection 



definition 

—3TZ 

A logic “1” at the left-hand side produces a logic “0” at the right-hand side. 


Negated internal connection. A logic “1” at the left-hand side produces a logic “0” at 
the right-hand side. 


Dynamic internal connection. A transition from internal logic “0” to internal logic 
“1” at the left -hand side produces a transistory logic “1” at the right-hand side. 

- 

Internal input (virtual). This input is always at internal logic “1” state unless this is 
overridden or modified. 


Internal output (virtual). This effect on the internal input connected to this output 
must be indicated by dependency notation. 




























(4) Symbols inside the outline 


symbol 



I — I — 


definition 


Delayed output. The output change is delayed until the input that indicated the 
change returns to its initial external state or level. 


Schmitt trigger input. 


Open-drain output without internal pulled-up resistor. 


Open-drain output with internal pulled-up resistor. 


Open-source output without internal pulled-down resistor. 


Open-source output with internal pulled-down resistor. 


Three-state output. 


Buffered output. 

(The triangle points in the direction of signal flow) 


Enable input. 


Information inputs of disable elements. 


Control inputs of disable elements. 


Shift input. The direction of shift is to the right or down when the arrow points to the right, or 
to the left. “itT =1,2,3,—, however, the number may be omitted when “m*=1. 


Counting input. Count-up or count-down are indicted by + and - respectively. 
The number “m” is the count per command and may be omitted when “m”=1. 


Bit-grouping symbol. 

“m” is the highest power of 2 in the group. 


Content input. 

The internal logic “1” sets the element to the value “m". 


Content output. For example, when the input state is “1”, the internal registor sets 

“ 9 ”. 


Line-grouping symbol. The inputs enclosed by this symbol from a single logic input. 


Fixed-mode input, Fixed-state output. This input (output) is parmanently at 
internal logic “1”. 
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-3 Dependency Notation 


Dependency notation is the powerful tool that makes IEC Logic Symbols compact and yet meaningful. With 
IEC symbols, the relationships between inputs and outputs are clearly illustrated without the necessity of 
showing all elements and interconnections involved. 

In dependency notation, the terms “affecting” and affected” are used. 

(1) These general rules applied to dependency notation: 

1) The input (or output) affecting other inputs or outputs is labelled with the letter symbol that indicates 
the relationship involved followed by an appropriately chosen identifying number. 

2) Each input or output affected by that affecting input (or output) is labelled with that same 
number. 

3) If it is the complement of the input’s (or output’s) internal logic state that does the affecting, 
then a bar is placed over the identifying numbers at the affected inputs or outputs. 

4) If the affected input or output has a label to denote its function, this label will have the identifying 
number of the affecting input as a prefix. 

5) If two affecting inputs or outputs have the same letter and the same identifying number, they are 
ORed together. 

6) If the labels denoting the function of affected inputs or outputs are numbers (example: outputs of a 
coder), the identifying number of both affecting inputs and affected inputs or outputs is replaced by 
another character selected to avoid ambiguity, eg., Greek letters. 

7) If an input or output is affected by more than one affecting input, each identifying number separated by a 
comma will appear in the label of the affected one. The normal order of reading these numbers is the 
same as the sequence of the affecting relationships. 




function 


AND 


OR 


Negate 

(EX-OR) 


Interconnection 


Control 


Set 


Reset 


Enable 


Mode 


symbol 

G 

V 


N 


Z 

C 

S 

R 

EN 


M 


Input State "1" 
Permits action 
Imposes “1" state 


Complements state 


Imposes action 
Permits action 
S=1, R=0 
8=0, R=1 
Permits action 


Permits action 
(mode selected) 


Input State “0” 
Imposes “0” state 
Permits action 


No effect 


Permits action 
Prevents action 

No effect 

No effect 

Prevents action of input 

Prevents action 
(mode not selected) 


Address 


A 


Permits action 
(Address selected) 


Prevents action 
(Address not selected) 
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6. HOW TO READ MIL TYPE LOGIC SYMBOLS AND TRUTH TABLES 


6-1 How to read MIL type Logic Symbols 

Tkble 6-1 shows the MIL type logic symbols used in high-speed CMOS IC. This logic chart is based on 
MIL-STD-806B. Clocked inverters and transmission gate, employ specific symbols. 

Table 6-1 MIL Logic Symbols 
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Table 6-1 (Cont’d) 

Circuit Function Logic Symbol 



Note 1) Clocked Inverter 

A clocked inverter has the circuit shown in Fig. 6-1. In this 
figure, Q1 and Q2 are P-channel MOS FET, and Q3 and Q4 
are N-channel MOS FET, and the four FET are connected in 
series from V cc to GND. 

If 4> signal is high, Q1 and Q4 turn on, and the circuit can be 
regarded as simply an inverter composed of Q2 and Q3. 

When <j) signal is low, both Q1 and Q4 turn off, and, regardless 
of the condition of the A input, the output, B is set to a high 
impedance condition cut off from both V cc and GND. 

6gnd 

That is to say, a clocked inverter can be used as a Fig. 6-1 Clocked Inverter 
switch to turn off input and output. 

Note 2) Transmission Gate 

A transmission gate has the circuit shown in Fig. 6-2. As 
shown, Q1 is a P-channel MOS FET and Q2 is an N-channel 
MOS FET which are connected in parallel. 

If <{> signal is high, both Q1 and Q2 turn on, and a signal can i N / 0 u t 
be applied in either direction. 

If <|> signal is low, both Q1 and Q2 turn off, and no signal can 
be passed. 

Fig. 6-2 Transmission Gate 


TOSHIBA CORPORATION 




0 ° — lti Q1 



AC-29 


















6-2 How to Read Truth Table 


Ihble 6-2 indicates the definition of symbols described in Thith Thble. 
Table 6-2 



definition 

mm 

High level (Indicates stationary input or output) 

L 

' Low level (Indicates stationary input or output) 

mm 

Indicates leading edge changing from “L" to “H". 

mm 

Indicates trailing edge changing from “H” to “L”. 

X 

Don’t cate (Either “H” or “L”) 

WMI 

High impedance state 

BQI 

Input level of stationary state of each input of A to H. 

Qo 

Level of Q just before the realization of input condition indicated in Truth Table. 

Qn 

Level of Q just before inputting of active edge ( or "t ) 

-TL 

One “H” level pulse. 

~i_r 

One “L” level pulse. 
















7. COMMON ELECTRICAL CHARACTERISTICS 


7-1 Power Dissipation 

The power dissipation of CMOS device is composed of two components: one static, the other 
dynamic. 

The total power dissipation is the sum of static and dynamic power dissipation. 

Static power dissipation is obtained by multiplying quiescent supply current by the supply voltage range 
(paragraph 7-l-(l)). 

Dynamic power dissipation is obtained as shown in paragraph 7-1- (2). 

(1) Static power dissipation 

In the case of CMOS ICs, under the condition in which the inputs are fixed at V cc or GND level, either the 
N-channel FET or P-channel FET turns off For this reason, the current from V cc to GND becomes only the 
reverse-direction saturated current of the PN junction and the surface leakage current due to the strain in 
the chip surface, and is a current of less than several nA at room temperature. 

Therefore, where the inputs are driven by another CMOS, or the inputs are pulled-down to GND or 
pulled-up to Vco the static power dissipation can be obtained as follows: 

P d (DC) = Vcc * I<x 

For ACT devices where specific input pins are driven at TTL levels the following applies: 

When being driven with a TTL V OH , ACT devices exhibit additional currents (AI CC ) as specified on ACT 
device data sheets. 

Therefore, the ACT static power dissipation is dependent on the number of inputs to which TTL V OH logic 
voltage levels are applied, and can be obtained as follows: 

P d (DC) = V cc • I cc + nV cc • A Iccn * dn 

n : the number of inputs at 0~3.4V (TTL V IH level) 

d : duty cycle 

A I cc : quiescent current when V IH = 3.4V 

(Ref. Technical data sheets) 
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(2) Dynamic power dissipation 


The dynamic power dissipation of a MOS IC is calculated by summing “a” and “b" below: 

a) The switching current obtained by charge and discharge of each capacitance added to gate output 

current when the gates in the circuit including the output buffer makes an inversion. 

b) The through current flowing when the P-channel FET and the N-channel FET which constitute 

the gate during inversion time turn on briefly at the same time. 

When rise and fall times of the input signal are small (about 6ns), through current of the gate is 
usually negligibly small in comparison with the switching current. 

For this reason, the dynamic supply current is governed by internal capacitance of the IC and the 
charging and discharging current of the load capacity (Cl). 

An example is given here for C l = OpF. 

For the inversion of the internal gate outputs from low to high, it is necessary that the electric charge 
corresponding to Ci • V cc be supplied from the Vcc line to the internal capacitance Ci. 

Therefore the value obtained by multiplying Ci • V cc and the output inversion frequency (Frequency = f) 
within a certain period corresponds to the mean current to be supplied from the V cc line to the IC during that 
period. 

In an actual IQ however, several gates operate simultaneously, and their respective internal capacity and 
inversion frequency are different. 

Therefore, dynamic supply current in an IC is as follows: 

Icc (opr.) = Vcc • |f n *Ci n 

fn: frequency of internal operated gate 

As fn is divisible by an integer of input frequency (f IN ), the gate operating with fn/m frequency can be 
considered equivalent to the capacitance of Ci/m. 

Therefore, the above equation can be rewritten as: 

ICC (opr.) = V<x * f IN • £Ci/m n 

fix * input frequency 
m: integer 


PD- 


The final term is defined as Ci 



Dynamic power dissipation with load capacity is given by the following equation: 


P D (opr.) - C PD • Vcc 2 • f in * C PD 

Total dynamic power dissipation with load capacity is given by the following equation: 

P[) (opr.) = C PD • Vcc 2 • fiN + I (Cl n • Vcc 2 • fo n ) 

Cl : load capacity 
f o : output frequency 
n : integer of output 

However, in specific applications such as crystal oscillators, supply current characteristics are controlled 
by through current, and calculation by C PD can not be used. 
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2 Standardized Capacitance Power Dissipation (Cpd) Test Procedure 


The purpose of the C PD value is to allow the user to estimate actual power consumption of his system. 
Therefore, the table has been set up to exercise each device in the same manner as it would usually be used. 
Devices which are separable into independent sections are measured on a “per section” basis, the 
remaining are measured on a “per device” basis. Each device^ unique set up is listed in the Thble 7-1, “C PD 
Tfest Conditions”. 

Measurements for all devices are to be made at V cc = 5.0Y at Ih = 25°C and, if the devices are tested at an 
high enough frequency, the DC supply current will contribute a negligible, amount to the overall power 
consumption and can be ignored. For this reason, the power consumption is measured at 1MHz. Any device 
with 3-state outputs is measured in an enabled state. 

In order to determine the C PD of a single section of a device (i.e. one of four gates or one of two flip-flops in 
a package), the following procedures should be used: 

As for the C PD value for devices with a common clock, it can be easily obtained by measuring both the C PD 
of the device with only one portion of the device active, and the C PD found with all portions active. The C PD 
value obtained by above two conditions should be shown. 

Gates: Switch one input while biasing the remaining input(s) so that the output(s) will 

switch. 

Flip-flops: Switch the clock pin while changing the data pin(s) such that the output(s) 

change with each clock cycle. 

Latches: Switch the enable and data inputs such that the latch toggles. 

Decoders/ 

Demultiplexers: Switch one address input which changes two outputs. 

Date selectors/ 

Multiplexers: Switch one address input with the corresponding data inputs at opposite logic 

levels so that the output switches. 



Analog switches: Switch one address/select input/output which changes two switches. The switch 
inputs/outputs should be left open. For digital applications where the switch inputs/ 
outputs change between V cc and GND, the respective switch capacitance should be 
added to the load capacitance as shown above. 

Counters: Switch the clock with the other inputs biased so that the device counts. 

Shift registers: Switch the clock while alternating the inputs so that the device shifts 

alternation l's and 0’s through the register. 

Transceivers: Switch only one data input. Place transceivers in a single direction. 

Monostables: The pulse obtained with a resistor and no external capacitor is repeatedly 

switched. 

Parity Generators: Switch one input. 

Display Drivers: Switch one input so that approximately one-half of the outputs change state. 

ALUs/Address: Switch the least significant bit. Bias the remaining inputs so that the device is 

alternately adding OOOO(binary) or 0001 (binary) to llll(binary). 

Details of each IC’s pin condition are listed in Table 7—1. 

-Explanation of symbol- 

V = Vcc (+5.0V) 

G = GND ( 0 V) 

H = logic 1 (Vcc ) 

L = logic 0 (GND) 

X — don’t care. Vcc or GND. but not switching 

R = 1.0 kQ pull-up resistor to an additional 5.0V supply other than Vcc supply 

O = open 

P = 50% duty cycle input pulse (shown below) 

Q = 50% duty cycle half frequency out-of-phase input pulse (shown below) 
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7-3 Output Current Characteristics 


The output current characteristics of TC74AC series is capable of directly driving 15 FAST, and 
guarantees: 

Vcc oh ^0.70V, V ql^ 0.44V over the entire temperature range. 

Fig. 7-2 shows supply voltage -output current character: sties of typical device at 25°C. 



Fig 7-2 Typical Output Current Characteristics 
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7-4 AC 

Load capacitance dependence 

Fig 7-3 Shows the load capacitance dependance on propagation delay time at supply voltage of 3.0V and 
4.5V. 



Load capacity(pF) 


Fig. 7-3 Dependence of t pLH and t pHL (typical characteristics) to Load Capacitance. 
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(X) J-™ IV 


7-5 Temperature Parameters of Various Characteristics 


In TC74AC series, operation over the wide temperature range of —40 C to 85 C is guaranteed. This 
section shows how the switching time and output current are influenced by temperature. 

(1) Temperature versus Output Current 

Fig. 7-4 indicates temperature versus output current. In this figure, the line shows the temperature 
dependence in a standard sample. 



— 40 — 20 0 20 40 60 80 100 ~ 40 — 20 0 20 40 60 80 100 


T a ( °C ) T a ( °C ) 

Fig 7-4 Temperature VS. Output Current Fig 7~5 Temperature VS. Propagation Delay time 


(2) Temperature versus Propagation Delay Time 

Fig. 7-5 shows temperature versus propagation delay time. The line in this figure indicates standard 
temperature dependence of a gate. 
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8 PRECAUTIONS IN HANDLING 


8-1 Electro Static Discharge 

A CMOS IC has a very thin gate insulation oxide film. When high voltage is applied to this gate electrode 
(input of CMOS IC), the oxide film directly under the gate can sometimes break down. In the TC74ACxxx 
series, as shown in Fig. 8-1, protection diodes are added to all input terminals in order to protect the CMOS 
gate from such voltage. However, protective circuits may not be effective against the accidental application of 
high voltage; care must be taken in handling CMOS IC’s. 



Further, since a parastic diode is formed 
between each terminal as indicated in Fig. 8-1, 
thermal breakdown, etc., due to excessive current 
may sometimes occur when the voltage exceeding 
the ratings is applied between each terminal. 


Fig. 8-1 Input Protective Circuit, 

Output Equivalent Circuit 


(1) Electrostatic Discharge Test Method 


Fig. 8-2 shows the electrostatic discharge test 
method In Fig. 8-2, the test is conducted with C = 200 
pF, R = 0 fl. Thble 8-1 shows the results of electrostatic 
discharge tests applied to representative types of the 
TC74AC series. 

In the test method, standardized by EIAJ, it is 
acknowledged that ±200V is sufficient to withstand 
damage in ordinary service. As shown be Table 8-1 
Toshiba’s TC74AC series has ample protection. 





Table 8-1 Test Result 


C = 200pF, R = OQ, Impression frequency 3 times 


Name 

Output 

Input 

Impression of 
+ voltage 

Impression of 
- voltage 

Impression of 
+ voltage 

Impression of 
- voltage 

TC74AC00P 

> 300V 

> -300V 

> 300V 

> -300V 

TC74AC02P 

> 300V 

> -300V 

> 300V 

> -300V 

TC74AC74P 

> 300V 

> -300V 

> 300V 

> -300V 

TC74AC139P 

> 300V 

> -300V 

> 300V 

> -300V 

TC74AC240P 

> 300V 

> -300V 

> 300V 

> -300V 

TC74AC373P 

> 300V 

> -300V 

> 300V 

> -300V 


8-2 Precautions in Handling 

(1) Transportation and Storage 

As the input and output terminals of unmounted CMOS IC’s are in a state of high impedance, they are apt 
to receive induced charges from the surrounding charged body, space electric fields, and the human body. 

For this reason, it is necessary, in transporting and storing CMOS IC’s, to use dielectric mats, metal cases 
or aluminum foil boxes, so that each terminal of the IC will be at same potential. 

The TC74AC series devices are inserted in magazines and are given antistatic treatment at the time of 
shipment. Do not remove devices from the magazines unnecessarily. Particularly, avoid the use of plastic or 
vinyl containers which are apt to create static charges. 

When installing CMOS IC’s on the printed wiring board, it is necessary to protect the electric equipment, 
work stand and assemblers from static electricity by grounding. It is advisable to ground the work stand by 
placing a metal plate or spreading aluminum foil on the surface. Grounding of assemblers should be made 
through a resistance of about IMG so as to prevent electric shock. Ground through a metallic ring or wrist 
bands. Also, it is advisable not to wear work clothes made of chemical fibers. Further, it is necessary to 
periodically check electric equipment to insure absence of electric leakage. 

When shaping the leads during the packaging of IC’s, it is advisable to use a pincet or similar jig, so that 
stress may not be given to the device leads at the package entrance. 

When storing or transporting the completely assembled printed wiring board, short circuit the terminals 
of printed wiring board of cover the entire board with aluminum foil, so that the input terminals of the IC are 
protected. 





















(3) Soldering 


When soldering by use of a soldering iron, carry out the work at temperatures of 260°C or below within 10 
seconds. The reliability of the TC74AC series is not affected when subjected to a temperature stress at the 
lead of 260°C for 10 seconds. 

Use a soldering iron having no electrical leakage at its end. It is recommended to use a class A iron having 
an insulation resistance exceeding 10MO. When using a soldering tank, it is necessary to ground the tank so 
as to prevent the electric potential of the soldering tank from affecting the work. 

After soldering the IC’s on the printed wiring board, cleaning is done to remove flux, etc. For this cleaning 
use a flux removing solution or a cleaning method utilizing ultrasonic waves. Care must be taken in the 
selection of the solvent so as to prevent adverse effects on the package and marking of the CMOS IC’s. 

In general, it is advisable to use Freon™ cleaners. 

When using ultrasonic cleaning, it is necessary to prevent stress due to signal resonance being imparted 
to the IC’s or printed wiring board. Because of this, it is necessary to consider a method such that the main 
body becomes a shade against vibration, and to use a cleaning time of less than 30 seconds. 


When making adjustments and tests after the completion of printed wiring board, it is necessary to check 
for solder bridges or cracks on the printed wiring board before applying power. As CMOS systems require 
only a small supply current, apply current limiting during tests by using a constant voltage power source. 

Before inserting or removing printed wiring boards into or out of the test fixture, remove all power. 

When inspecting the printed wiring board with a probe, care must be taken to prevent contact of the tip of 
the probe with other signal or power lines. It is advisable to install a special test device for use with probes. 

When a test is conducted under high power and low temperature, ensure that the constant temperature 
oven is grounded. 


Freon™ is a Registered Trademark of the Dupont Corp. 



9 PRECAUTIONS IN DESIGNING CIRCUITS 

9-1 Input Processing 

(1) Processing of unused gates. 


Inputs of CMOS IC have such a high impedance that the logic level becomes undefined under open 
conditions. If the input is at an intermediate level, the P-channel and N-channel transistors both turn 
on, and excessive supply current flows. 

Fig. 9-1 Treatment of Input 

Therefore, as shown in Fig. 9-1, be sure to con- 
nect unused input lines to V cc , GND or other inputs. 

In the case of CMOS, if a soldered part makes 
poor or no contact, a malfunction of the system or 
an increase in supply current can occur. Therefore, 
care must be taken at the time of soldering. 

(2) Input processing of printed wiring boards. 

(*Unused gate) 

When an input terminal of a printed wiring board 
is connected directly to a CMOS input, that input 
electrically floats. This condition is the same as a 
single IC being transported or stored. It is advisable, 



therefore, to connect this input to V cc or GND 
through a resistance on the printed wiring board, as 
shown in Fig. 9-2. 



Fig. 9-2 Input processing 

of Printed Wiring Board 
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9-2 Design of Power Source 


In general, CMOS has a very small current consumption in comparison with bipolar digital IC’s and, 
therefore, it needs only a small capacity power supply. However, from the operational standpoint, 
CMOS consumes power in the transition state. Therefore, it is necessary to keep the high frequency 
impedance of the power source as low as possible. 

It is advisable to make the wiring of the power source (V cc ) and GND lines thick and short, and 
insert, as a high frequency filter, a 0.001 jxF to 0.1 fiF capacitor between Vcc and GND for each IC. 

Also, it is recommended that a capacitor of about 10 |jlF to 100 jxF be inserted between the power 
supply entrance and GND as a low frequency filter. As mean supply current differs considerably 
depending upon the operating frequency of the system, existence of capacitive load, rise and fall of the 
input signal and supply voltage, attention must be given especially in the case of a simple power 
source, by using a Zener diode or by battery drive. When there is overshoot or undershoot during the 
transition time of the power supply use a filter, etc. so that the maximum device rating is not exceeded. 

9-3 Output Short Circuit 

In the TC74AC series, a buffer is added to the output, and both outflow (I OH ) and inflow (I OL ) 
current drive is possible. For this reason, excessive current flows in the CMOS output when the high 
level output line is shorted to GND or the low level output line is shorted to V cc . Particularly, when the 
supply voltage is high, I Q h and I OL are quite excessive and may damage the device; therefore care must 
be taken not to cause an output short circuit. 

It is, of course, impossible to directly con- 
nect ordinary outputs together. But in the case 
of an IC which has a 3-state output, a wired OR 
connection is permitted provided that no more 
than two outputs are enabled simultaneously. 



Fig. 9-3 Example of how to 

increase drive capacity 



9-4 Effect on Input of Slow Rise and Fall Time 


When a slow rise or fall time signal is impressed on a 
CMOS input, it sometimes happens that the output 
tends to oscillate around ^th (threshold voltage of 
device). This is because the CMOS gate becomes a 
linear amplifier equivalent in the vicinity of V XH , and 
minute power source ripple and noise components 
are amplified and appear in the output. 

Tb prevent this, it is necessary to insert a high 
frequency filter capacitor between V cc and GND of 
the oscillating IQ or use a Schmitt trigger IC. 

In the case of an TC74AC series, excepting 
Schmitt trigger IC’s, the input rise and fall time is 
limited as shown in Thble 9-1. 

Proper design requires that these rise and fall 
time limits be observed. 

Fig. 9-4 shows an example of a malfunction when 
a shift counter is designed by using a D-type flip- 
flop in separate packages. In this case, the malfunc- 
tion is considered to be caused by the difference in 
circuit threshold level of separate D-type flip flops. 
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(b) Malfunction waveform from 
at the time V th Cl>V th C2 



(c) Malfunction waveform from 
at the time V th Cl<V th C2 


Fig. 9-4 Example of Malfunction 


Let circuit threshold level of F/F-l be V th Cl, and that of F/F-2 be V th C2. Then, as shown in Fig. 
9-4, time difference At is formed when the rising waveform of the clock pulse cuts the respective 
circuit threshold voltage, and thus a malfunction occurs. 

The following condition is required for ensuring normal operation: 

At < t pd (CK~Q)+t se t- U p 


AC-46 








In this case, there is a possibility of malfunction even though the input signal is within the standard 
value of Table 9-1. Therefore, care must be taken in design of sequence circuit clock inputs. 


Table 9-1 Standard Value of Input Rise and Fall Time 
(1) 74AC TYPE 


Item 

Symbol 

Limit 

Unit 

Input Rise and Fall Time 

dt/dv 

0-100(Vcc =3.3±0.3V) 

0~ 20(V C C = 5±0.5V) 

ns /V 


(2) 74ACT TYPE 


Item 

Symbol 

Limit 

Unit 

Input Rise and Fall Time 

dt/dv 

0 ~~ 10(Vcc = 5±0. 5V) 

ns/V 


9-5 Wiring Precautions 


As the output impedance of the TC74AC series is very low in comparison with the conventional 
standard CMOS IQ distortion is sometimes caused in the output waveform depending upon the L 
component of the wiring, long output wiring or when capacitance is connected between signal lines 
and V cc or GND. Therefore, when designing the printed wiring board, take care not to make signal 
wiring too long. In the case of double sided printed wiring boards, it is ideal to limit signal wire length to 
30cm or less. The clock signal line is particularly prone to distortion. 


(2) Precautions for parts arrangement 

The output of TC74AC series has a fast rise and fall time, and makes a full swing between V cc and 
GND. Therefore it becomes a noise source to other signals. It is necessary to locate the output away 
from a part which is sensitive to the noise of an analog circuit. Also, care must be taken for the 
reduction of the number of loads and wiring lengths. 


From its physical and electrical characteristics, the TC74AC series is apt to cause some overshoot 
and undershoot, and this can lead to malfunction of the circuit or breakdown of passive IC’s. These 
troubles can be prevented to some extent by terminating the ends of signal lines. Fig. 9-5 indicates 
examples of termination methods. 


— O j — O- 

I 

(a) Termination by CR 


{> 




rrr 


{> 


(b) Termination by Diode 


Fig. 9-5 Examples 


of Termination 




















9-6 Interface 


When interconnecting a CMOS system, an exchange of signals with external circuits or mechanisms 
is usually done. These input and output signal lines are made long in many cases, and have distributed 
inductance and/or reactance. Therefore, if directly connected to CMOS, they can give rise to various 
problems. 

Conceivable problems can include a malfunction due to induced noise, and the destruction of the 
input/output elements due to surge. Tb cope with these problems, reduction of signal line impedance 
(driving impedance) or insertion of a noise eliminating circuit on the receiving side is done for the 
former problem, while surge protective measures are taken for the latter. 

Fig. 9-6 illustrates examples of providing noise and surge protection on the input side. 

(a) and (b) show examples of absorbing noise by integrating the input waveform. 

(c) and (d) are examples of protecting CMOS from input surge. 
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(4) Interface with CPU 


At present, 74F series TTL is used universally as the peripheral supporting logic for MOS micro- 
processors. Since the TC74AC series has the same speed as 74F, it can be used as microprocessor peripheral 
logic. As an interface with a CMOS CPU there is no problem since both are CMOS. At present, however, the 
use of NMOS CPU is greater, and the interface of NMOS to CMOS must be taken into consideration. 

The output of most NMOS CPU’s rises to near V co but as shown in Fig. 9-10, as outputs of both driving 
MOS and load MOS are enhancement type, no switching takes place until near V cc . In order to carry out the 
signal transfer from the NMOS CPU to the 74AQ use the 74ACT series which has a TTL level input. When 
connecting the 74AC series, a pull up resistor is required as shown in Fig. 9-10. 

Driving an NMOS CPU from the 74AC series can be done without difficulty. The input of NMOS is high 
impedance like CMOS, and the DC fanout need not be taken into consideration. 


Vcc 




9-7 Latch-up 


Latch-up is a phenomenon peculiar to CMOS, and is also called SCR (Silicon Controlled Rectifier) 
Phenomenon. During the normal operation, if excessive voltage and current caused by high noise or 
accidental surge is applied to the input or output terminal, or a supply source suddenly fluctuates, abnormal 
current flows between V cc and GND, and this current continues to flow even though the disturbing signal is 
cut off, and, finally, damage is caused. Latch-up is the name given to this phenomenon. 

Once latch-up takes place, the original condition is not restored unless the power supply is cut off. 


(1) Cause of latch-up 

Fig. 9-11 shows as equivalent circuit with the parasitic element. NPN transistor Q 2 is formed in the P-well 
of NMOS side while PNP transistor Q x is formed in the N-substrate of PMOS side, and a parasitic resistor 
exists between the terminals. As shown from the current path through the medium of the parasitic element, 
these parasitic elements constitute a Thyristor. 



Fig. 9~11 Internal Equivalent Circuit of CMOS IC 
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Fig. 9-7 gives examples of an output interface. There are other methods, but in any case, some 
protection scheme should be provided to an interface involving long signal lines. 



Fig. 9-7 Output Protection/ Driving Circuits 


(2) Interface between CMOS IC’s 

When CMOS IC’s are interfaced, the input impedance is so large that the limitation of fanout may not 
be so important. However, there is a need to consider the increase in propagation delay time due to the 
adding effect of load capacitance and an increase in power consumption. 

Input capacitance of CMOS is about 5pF per input. If 10 fan outs are taken, for example, the load 
capacitance is 50pF. Further, the line capacitance of the printed wiring board must also be taken into 
consideration. This shows that the processing speed of system is controlled not only by the circuit IC’s 
but also by fanout. 

When constructing a system with CMOS IQ the designer must examine the fanout and take these 
points into consideration. 
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(3) Interface with TTL 


When driving TTL with the TC74AC series, input and output voltage levels can be connected 
without trouble. Fanout is determined by the output current of CMOS IC and input current of the TTL. 
An example is shown in Fig. 9-8. 



Fig. 9-8 TC74AC -♦•TTL Interface 


On the other hand, when driving TC74AC series with TTL, it is necessary to convert the output 
voltage level of the TTL to the input level of the 74AC. Normally, TC74ACT series devices which have 
same input level as FAST are used. The input current of TC74ACT series is very low like that of 
TC74AC series, and no burden is imposed on the driving side 74F. Additionally, the speed falls very 
little. Therefore, it can be said to be an effective method. Another method is to use a pull up resistor as 
shown in Fig. 9-9. 



up Resistor 
10K Q ) 


Fig. 9-9 TTL 74AC Interface 
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For example, if current flows into the N-substrate from external sources, a voltage drop takes place in the 
resistor Rs of the N-substrate, and this turns on parasitic transistor Q 1? and current flows towards GND 
from V cc through the medium of resistor Rw in the P-Well. When current flows in Rw, a voltage drop takes 
place at both ends of Rw, Q 2 turns on, and further supply current flows through Rs. As a result, the voltage 
drop at both ends of Rs further increases, Q x and Q 2 are left in the turn-on state, and the supply current 
continues to increase. 

In this way, if the voltage drop takes place in resistance Rw in the P-Well and in resistance RS in the N- 
substrate, latch-up occurs, and the following events occur: 

1) Input voltage goes higher than Vcc + V F 

(Q 6 turns on) 

2) Input voltage goes lower than GND - V F 

(Q 6 turns on) 

3) Output voltage goes higher than V cc + V F 

(Q 3 turns on) 

4) Output voltage goes lower than GND - V F 

(Q 4 turns on) 

5) This raises supply voltage V CC above the rated value causeing breakdown. 

(Directly forces current in Rw or Rs) 

Here, V F is the forward voltage between base and emitter of parasitic bipolar transistor Q 3 - Q 4 . 

Fig. 9-12 illustrates a measurement example of latch-up strength. As indicated in Fig. 9-12, latch-up is 
induced by forcing current into input terminal ( + injection) or forcing current out of output terminal 
(- injection), and the current value at that time is measured. 




! cc 


(a) Measurement circuit for + 
Injection strength of Input 
Terminal 



(b) Measurement circuit for - 
Injection strength of Input 
Terminal 


• : Input condition to make measured terminal high level 
Input condition to make measured terminal low level 



ICC 


(c) Measurement circuit for + 
Injection strength of Output 
Terminal 



(d) Measurement circuit for - 
Injection strength of Output 
Terminal 


Fig. 9-12 Latch up Strength Measurement Circuits by Current Feeding 


(3) Countermeasures 

As ample margin is provided against latch-up, there is no problem in using the device within the 
specifications. However, since the part has the possibility of receiving excessive current surge, it is 
recommended that a protective circuit be added. Fig. 9-13 contains examples. 
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R 
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Fig. 9-13 Example of Latch up 
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QUAD 2-INPUT NAND GATE 


The TC74AC00 is an advanced high speed CMOS 2-INPUT 
NAND GATE fabricated with silicon gate and double-layer 
metal wiring C 2 MOS technology. 

It achieves the high speed operation similar to 
equivalent Bipolar Schottky TTL while maintaining the 
CMOS low power dissipation. 

The internal circuit is composed of 3 stages including 
buffer output, which provide high noise immunity and 
stable output. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 


FEATURES: 

• High Speed t p d=3.8ns (typ.) at Vcc=5V 

• Low Power Dissipation I<x=4 U A(Max.) at Ta=25°C 

• High Noise Immunity V^h =Vnil =28% Vcc(Min.) 

• Symmetrical Output Impedance **• I Iqh ! =IoL = 24mA(Min.) 

Capability of driving 50 Q 
transmission lines. 

• Balanced Propagation Delays tpjj-j^tpHL 

• Wide Operating Voltage Range V cc (opr)=2V^5.5V 

• Pin and Function Compatible with 74F00 


IEC LOGIC SYMBOL 


TC74AC00P/F/FN 
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TC74AC00P/F/FN 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5 -6.0 

V 

DC Input Voltage 

V |N 

-0.5 ~ Vcc +0.5 

V 

DC Output Voltage 

V OUT 

-0-5 -Vcc+0.5 

V 

Input Diode Current 

I|K 

±20 

m A 

Output Diode Current 

*OK 

±50 

mA 

DC Output Current 

I OUT 

±50 

mA 

DC V^/Ground Current 

^CC 

±100 

mA 

Power Dissipation 

p d 

500(DIP)*/180(SOP) 

mW 

Storage Temperature 

Tstg 

-65 — 1 50 

°C 

Lead Temperature lOsec 

Tl 

r 300 

°C 


*500mW in the range of Ta= 
-40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 



Supply Voltage 

Vcc 

2.0-5.5 

'V 

Input Voltage 

V, N 

0 — Vqc 

V 

Output Voltage 

v our 

0 ~ v cc 

V 

Operating Temperature 

Topr 

-40 - 85 

°c 

Input Rise and Fall Time 

dt/dv 1 

0 ~ 100(V CC =3.3±0.3V) 

0~20(Vcc= 5 ±0.5V) 

ns/v 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 

Vcc 

Ta=25°C 


UNIT 

MIN. 

TYP. 

MAX. 



High-Level 

Input Voltage 

VlH 


2.0 

3.0 

5.5 

1.50 

2. 10 

3. 85 

- 

- 



V 

Low-Level 

Input Voltage 

Vil 


2.0 

3.0 

5.5 


- 

0. 50 

0. 90 
1.65 

: 


V 

High-Level 
Output Voltage 

V OH 

V, N = 

V| H Of V iL 

I m =-50^A 

2.0 

3.0 

4.5 

1.9 

2.9 
4.4 

2.0 

3.0 

4.5 

- 

1.9 

2.9 
4.4 

B 

V 

I 0H =-4mA 

IoH=-24mA 

IoH =_ 75mA* 

3.0 

4.5 

5.5 

2. 58 

3. 94 

- 

- 

2. 48 

3. 80 

3. 85 

B 

Low-Level 

Output Voltage 

Vql 


Iol=50/zA 


: 

m 

m 

; 


V 

IoL=12mA 

IoL=24mA 

IoL = 75mA* 

3.0 

4.5 

5.5 

H 

H 

0. 36 

0. 36 

■ 

0. 44 

0. 44 
1.65 

Input Leakage Current 

I IN 

Vin =V CC or GND 


■ 

■ 

±0. 1 


±1.0 

fiA 

Quiescent Supply Current 

Icc 

V, N =Vcc or GND 


■ 

■ 

4.0 


40.0 


* :This spec indicates the capability of driving 500 transmission lines. 
One output should be tested at a time for a 10ms maximum duration. 
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TC74AC00P/F/FN 


AC ELECTRICAL CH ARACTERISTICS(C L =50pF, R l =500q, Input t r =t f =3n$) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 



Vcc 

MIN. 

TYP. 





t pUl 


3.3±0.3 


6.6 

11.2 

1.0 

12.9 


Propagation Delay Time 

t pHL 


5.0±0.5 

- 

4.9 

7.0 

1.0 

8.0 



ns 

Input Capacitance 

ClN 


- 

5 

10 

- 

10 

nF 

Power Dissipation Capacitance 

Cpo(l) 


- 

68 

- 

- 

- 

pr 


Note(l) Cfd is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 
l CC (T)d =C PD • Vqc • f in +1 oc / 4(per Gate) 




TC74ACT00P/F/FN 


QUAD 2-INPUT NAND GATE 


The TC74ACT00 is an advanced high speed CMOS 2-INPUT 
NAND GATE fabricated with silicon gate and double-layer 
metal wiring C 2 MOS technology. 

It achieves the high speed operation similar to 
equivalent Bipolar Schottky TTL while maintaining the 
CMOS low power dissipation. 

This device may be used as a level converter for 
interfacing TTL or NMOS to High Speed CMOS. The 
inputs are compatible with TTL, NMOS and CMOS output 
voltage levels. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 



P(DIP14-P-300) 




FEATURES: 

• High Speed 

• Low Power Dissipation 

• Compatible with TTL outputs 


' Symmetrical Output Impedance 


’ Balanced Propagation Delays tpLH^tpHL 

’ Pin and Function Compatible with 74F00 


• t pd = 4.0ns (typ.) at V CC = 5V 

• Icc=4/z A(Max.) at Ta=25°C 

• Vil =0.8V (Max.) 

Vih =2.0V (Min.) 

|I 0H|=l0L=24mA(Min.) 
Capability of driving 50 Q 
transmission lines. 

•• tpLIi^tpIIL 


F(SOP14-P-300) FN(SOL14-P-150) 


PIN ASSIGNMENT 



AC-60 













TC74AC02P/F/FN 


QUAD 2-INPUT NOR GATE 

The TC74AC02 is an advanced high speed CMOS 2- 
INPUT NOR GATE fabricated with silicon gate and 
double-layer metal wiring C 2 MOS technology. 

It achieves the high speed operation similar to 
equivalent Bipolar Schottky TTL while maintaining the 
CMOS low power dissipation. 

The internal circuit is composed of 3 stages, including a 
buffer output, which provide high noise immunity and 
stable output. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 


FEATURES: 

• High Speed t p d=3.7ns (typ.) at Vcc=5V 

• Low Power Dissipation I<x = 4# A(Max.) at Ta=25°C 

•High Noise Immunity Vnih = Vnil = 28 % Vcc(Min.) 

• Symmetrical Output Impedance — I Iqh I =IoL = 24mA(Min.) 

Capability of driving 50 Q 
transmission lines. 

• Balanced Propagation Delays t P u-f ^ t P HL 

• Wide Operating Voltage Range ••• V cc (opr)=2V~5.5V 

• Pin and Function Compatible with 74F 02 


IEC LOGIC SYMBOL 
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TC74AC02P/F/FN 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5 -6.0 

V 

DC Input Voltage 

V,N 

-0.5 ~Vcc+0.5 

V 

DC Output Voltage 

V 0UT 

-0.5 ~V cc +0.5 

V 

Input Diode Current 

I,K 

±20 

mA 

Output Diode Current 

*OK 

±50 

mA 

DC Output Current 

*our 

±50 

mA 

DC V^/Ground Current 

*cc 

±100 

mA 

Power Dissipation 

p D 

500(DIP)*/180(SOP) 

mW 

Storage Temperature 

T s tg 

-65 — -150 

°C 

Lead Temperature lOsec 


300 

°C 


*500mW in the range of Ta= 
-40°C~ 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2.0—5.5 

V 

Input Voltage 

V,N 

0 — Vqq 

V 

Output Voltage 

V OUT 

0-Vcc 

V 

Operating Temperature 

Topr 

-40 - 85 

°c 

Input Rise and Fall Time 

dt/dv 

0 ~ 100(V CC =3.3±0.3V) 

0~ 20(Vcc= 5 ±0.5V) 

ns/v 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 

GS 

Ta=25T! 

Ta=-40~85°C 

UNIT 

MIN. 



MIN. 

MAX.! 

High-Level 

Input Voltage 

V, H 


2.0 

3.0 

5.5 

1.50 

2.10 

3. 85 

H 

B 

1.50 

2. 10 

3. 85 

B 


Low-Level 

Input Voltage 

VlL 


2.0 

3.0 

5.5 

H 

H 

B 

B 

m 


High-Level 
Output Voltage 

V OH 

V,N= V lu 


2.0 

3.0 

4.5 


2.0 

3.0 

4.5 

B 

1.9 

2.9 
4.4 

B 

B 

Ioh=-4mA 
Ioh~ — 24m A 
I a i=-75mA* 

3.0 • 

4.5 

5.5 

i 

2. 58 

3. 94 

H 

B 

2. 48 

3. 80 

3. 85 

B 

Low-Level 

Output Voltage 

VOL 

V| N = 

Vih or V IL 

IoL=50/iA 

2.0 

3.0 

4.5 

: 


0.1 

0.1 

0.1 

B 

0.1 

0.1 

0.1 

V 

Ia.-12mA 

IoL = 24mA 

IoL = 75mA* 

3.0 

4.5 

5.5 

H 

B 

B 

B 

m 

Input Leakage Current 

I IN 

Vjn =Vcc or GND 



- 

BSD 


±1.0 

liA 

Quiescent Supply Current 

loc 

Vjn =Vcc or GND 

EH 

■ 

- 

■D 

■ 

40.0 


* :This spec indicates the capability of driving 500 transmission lines. 
One output should be tested at a time for a 10ms maximum duration. 
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TC74ACT00P / F / FN 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

v cc 

-0. 5-6.0 

V 

DC Input Voltage 

v, N 

-0.5 -Vcc +0.5 

V 

DC Output Voltage 

V OUT 

-0.5 -Vcc+0.5 

V 

Input Diode Current 

*IK 

±20 

m A 

Output Diode Current 

*OK 

±50 

mA 

DC Output Current 

^OUT 

±50 

mA 

DC V^/Ground Current 

l CC 

±100 

mA 

Power Dissipation 

p d 

500(DIP)*/180(SOP) 

mW 

Storage Temperature 

Tstg 

-65 -150 

°C 

Lead Temperature lOsec 

T l 

300 

°C 


♦500m W in the range of Ta= 
-40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vex 

4. 5-5. 5 

V 

Input Voltage 

V,N 

o ~ v cc 

V 

Output Voltage 

V OUT 

0 ~~ v cc 

V 

Operating Temperature 

T 0 pr 

-40 - 85 

°c 

Input Rise and Fall Time 

dt/dv 

0-10 

ns/v 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 


TEST CONDITION 


Ta=25t: 

Ta=-40— 85°C 

UNIT 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

mi 


B 

2.0 

B 

B 

2.0 


V 

Low-Level 

Input Voltage 

V|L 



B 

B 

0.8 

B 


V 

High-Level 
Output Voltage 

Vqh 

V,N= 

V(H or Vil 

Ioh=— 50 // A 
IOH=-24mA 
IOH=-75mA* 

4.5 

4.5 

5.5 

4.4 

3. 94 

4.5 

B 

4.4 

3. 80 

3. 85 

B 

V 

Low-Level 

Output Voltage 

Vol 

V, N = V,H 

Iol=50// A 
I(X=24mA 
IOL=75mA^ 

1 

B 

0.0 

0.1 

0. 36 
~ 

B 

EH 

V 

Input Leakage Current 

I IN 

ViN =Vcc or GND 

PCI 


- 

BO 

- 

±1.0 

nA 

Quiescent Supply Current 

Icc 

Vin =Vcc or GND 

BHH 


- 

mm 

- 

40.0 

Alec 

PER INPUT: Vin =3. 4V 
OTHER INPUT:Vcc or GND 

Q| 

- 

- 

1.35 

- 

1.5 

mA 


* :This spec indicates the capability of driving 5011 transmission lines. 
One output should be tested at a time for a 10ms maximum duration. 



















































TC74ACT00P/F/FN 


AC ELECTRICAL CH ARACTERISTICS(C L =50pF, R l =500q, Input t r =t f =3ns) 


PARAMETER 

SYMBOL 



Ta=25'C 







MIN. 


Propagation Delay Time 

tpLH 
t pUL 

. 


5.0±0.5 


4.7 

7.9 

1.0 

9.5 

ns 

Input Capacitance 

ClN 



5 

10 

- 

10 

P F 

Power Dissipation Capacitance 

Cpd(1) 



23 

- 

- 

- 


Note(l) Cro is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

Iccepd-C PD* V 0C # f IN + I OC /4(per Gate) 


















TC74AC02P/F/FN 


AC ELECTRICAL CH ARACTERISTICS(C L =50pF, R l = 500Q, Input t r =t f =3ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 ~85t: 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 


t pLH 


3. 3+0.3 


6.1 

9.8 


11.2 


Propagation Delay Time 

t pHL 


5.0±0.S 

- 

4.8 

7.0 

- 

8.0 

ns 

Input Capacitance 

C|N 


- 

5 

10 

- 

10 

nF 

Power Dissipation Capacitance 

Cpd(1) 


- 

82 

- 

- 

- 

pr 


Note(l) Cfd is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

PD* Vcc-f in+I qc / 4(per Gate) 






TC74ACT02P/F/FN 


QUAD 2-INPUT NOR GATE 


The TC74ACT02 is an advanced high speed CMOS 2- 
INPUT NOR GATE fabricated with silicon gate and 
double-layer metal wiring C 2 MOS technology. 

It achieves the high speed operation similar to 
equivalent Bipolar Schottky TTL while maintaining the 
CMOS low power dissipation. 

This device may be used as a level converter for interfacing TTL or 
NMOS to High Speed CMOS. The inputs are compatible with TTL, 
NMOS and CMOS output voltage levels. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 


FEATURES: 

• High Speed t pd = 4.6ns (typ.) at V cc = 5V 

• Low Power Dissipation Icc=4/t/ A(Max.) at Ta=25°C 

• Compatible with TTL outputs V 1L =0.8V(Max.) 

V j H =2V(Min.) 

• Symmetrical Output Impedance —| Iqh | =I<x=24mA(Min.) 

Capability of driving 50 Q 
transmission lines. 

• Balanced Propagation Delays tpLH^tpHL 

• Pin and Function Compatible with 74F 02 


IEC LOGIC SYMBOL 





TRUTH TABLE 


A 

B 

Y 

L 

mm 

H 

L 

H 

L 

H 

L 

L 

H 

H 

L 


TOSHIBA CORPORATION 


AC-66 















TC74ACT02P/F/FN 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5 -6.0 

V 

DC Input Voltage 

V IN 

-0.5 -Vcc+0.5 

V 

DC Output Voltage 

V OUT 

-0.5 ~V cc +0-5 

V 

Input Diode Current 

*IK 

±20 

mA 

Output Diode Current 

*OK 

±50 

mA 

DC Output Current 

I OUT 

±50 

mA 

DC V^/Ground Current 

l CC 

±100 

mA 

Power Dissipation 

p d 

500(DIP)*/180(SOP) 

mW 

Storage Temperature 

T s tg 

-65 — '150 

°C 

Lead Temperature lOsec 

Tl 

300 

°C 


*500mW in the range of Ta= 
-40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

4.5— 5.5 

V 

Input Voltage 

V, N 

0 ~~ v cc 

V 

Output Voltage 

V OUT 

0 ~~ v cc 

V 

Operating Temperature 

Topr 

-40 - 85 

°C 

Input Rise and Fall Time 

dt/dv 

CD 

l 

O 

ns/v 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 

Q^jjj 

Ta=25°C 


UNIT 






High-Level 

Input Voltage 

V, H 


gjii 

n 


■ 

B 


■ 

V 

Low-Level 

Input Voltage 

V|L 


ilH 

n 

■ 

■ 



0.8 

V 

High-Level 
Output Voltage 

V OH 

Vin=Vil 

Ioh=- 50// A 
IOH= _ 24mA 
IoH=-75m A* 

4.5 

4.5 

5.5 

4.4 

3. 94 

4.5 

: 

m 

: 

V 

Low-Level 

Output Voltage 

VoL 

V,N= 

V |H or V IL 

Iol = 5 0^ A 
IoL=24mA 
1(^=7 5m A* 

4.5 

4.5 

5.5 

H 



B 


V 

Input Leakage Current 

I IN 

Vin =Vcc or GND 

5.5 

- 

- 

±0. 1 

- 

±1.0 

!i A 

Quiescent Supply Current 

Icc 

Vin =Vcc or GND 

5.5 

- 

- 

4.0 

- 

40.0 

Alec 

PER INPUT: V in =3. 4V 
OTHER INPUT:Vcc or GND 

5.5 

- 

- 

1.35 

- 

1.5 

mA 


* :This spec indicates the capability of driving 5011 transmission lines. 
One output should be tested at a time for a 10ms maximum duration. 





















AC ELECTRICAL CH AR ACTERISTIC$(C L =50pF, R l = 500Q, Input t r =t f =3ns) 



Note(l) Cro is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 
i(Xbpd =c PD* V(£* f in'+I (£ /4(per Gate) 
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TC74AC04P/F/FN 


HEX INVERTER 

The TC74AC04 is an advanced high speed CMOS INVERTER 
fabricated with silicon gate and double-layer metal wiring 
C 2 MOS technology. 

It achieves the high speed operation similar to 
equivalent Bipolar Schottky TTL while maintaining the 
CMOS low power dissipation. 

The internal circuit is composed of 3 stages including 
buffer output, which provide high noise immunity and 
stable output. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 


FEATURES: 

• High Speed t p d=3.2ns (typ.) at Voc=5V 

• Low Power Dissipation I<x=4 fi A(Max.) at Ta=25°C 

• High Noise Immunity V\ih=Vnil -28% Vcc(Min.) 

• Symmetrical Output Impedance — I Ioh I =IoL = 24mA(Min.) 

Capability of driving 50 Q 
transmission lines. 

• Balanced Propagation Delays •••••• t p y i^t P HL 

• Wide Operating Voltage Range ••• V cc (opr)=2V^5.5V 

• Pin and Function Compatible with 74F04 
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TC74AC04P/F/FN 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5 -6.0 

V 

DC Input Voltage 

V|N 

0.5 -Vcc +0.5 

V 

DC Output Voltage 

V ObT 

-0.5 ~V cc +0.5 

V 

Input Diode Current 

I|K 

±20 

mA 

Output Diode Current 

*OK 

±50 

mA 

DC Output Current 

*OLT 

±50 

mA 

DC V^/Ground Current 

^CC 

±150 

mA 

Power Dissipation 

Pd 

500 (DIP)*/ 180 (SOP) 

mW 

Storage Temperature 

T s tg 

-65 -150 

°C 

Lead Temperature lOsec 

T L 

300 

°C 


*500mW in the range of Ta= 
-40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

v cc 

2.0 — 5.5 

V 

Input Voltage 

V|\ 

0 ~ V cc 

V 

Output Voltage 

V 01T 

0 — Vcc 

V 

Operating Temperature 

Topr 

-40 - 85 

°c 

Input Rise and Fall Time 

dt/dv 

0 — 100( V CC =3.3±0.3V) 

0 — 20(Vcc= 5+0.5V) 

ns/v 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 

v cc 

Ta=25°C 

Ta=-40— 85°C 

UNIT 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V 1H 


2.0 

3.0 

5.5 

1.50 

2. 10 

3. 85 

- 

- 

1.50 

2. 10 

3. 85 

: 

V 

Low-Level 

Input Voltage 

V|L 


2.0 

3.0 

5.5 

: 

: 

0. 50 

0. 90 
1.65 

: 

0. 50 

0. 90 
1.65 

V 

High-Level 
Output V oltage 

VoH 

V,X=V,L 

Ioh=~50M 

2.0 

3.0 

4.5 

1.9 

2.9 
4.4 

2.0 

3.0 

4.5 

: 

1.9 

2.9 
4.4 

: 

V 

IoH=-4mA 
IoH=-24mA 
la \~ -75mA* 

3.0 

4.5 

5.5 

2. 58 

3. 94 

- 

- 

2. 48 

3. 80 

3. 85 

: 

Low-Level 

Output Voltage 

Vql 

v IN =v,„ 

Iol=50#A 

2.0 

3.0 

4.5 

- 

0.0 

0.0 

0.0 

0. 1 

0. 1 

0. 1 

- 

0.1 

0.1 

0.1 

V 

I<X= 12mA 
Io^=24mA 
I()f.-^5m A* 

3.0 

4.5 

5.5 

: 

: 

0. 36 

0. 36 



0. 44 

0. 44 
1.65 

Input Leakage Current 

I IN 

V i\ =V CC or GND 

5.5 

- 

- 

±0.1 

- 

±1.0 

//A 

Quiescent Supply Current 

Icc 

V[\ =Vcc or GND 

5.5 

- 

- 

4.0 

- 

40.0 


* .-This spec indicates the capability of driving 50ft transmission lines. 
One output should be tested at a time for a 10ms maximum duration. 
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TC74AC04P/F/FN 


AC ELECTRICAL CH A R ACT ERISTICS (C L =50pF / R l = 500Q, Input t r =t f =3ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25t: 

Ta=-40 ~85‘t 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 


t pLH 


3.3±0.3 


6 3 

15.0 

1.0 

17. 3 


Propagation Delay Time 

' 

t ptlL 


5.0+0.5 

- 

4.3 

6.6 

1.0 

7.5 

ns 

Input Capacitance 

C|N 



- 

5 

10 

- 

10 


Power Dissipation Capacitance 

Cpd(1) 


- 

20 

- 

- 

- 

pr 


Note(l) Cfd is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

I<X bpd =C PD * V 0C • f IN +1 OC /6(per Gate) 






TC74ACT04P/F/FN 


HEX INVERTER 


The TC74ACT04 is an advanced high speed CMOS 
INVERTER fabricated with silicon gate and double-layer 
metal wiring C 2 MOS technology. 

It achieves the high speed operation similar to 
equivalent Bipolar Schottky TTL while maintaining the 
CMOS low power dissipation. 

This device may be used as a level converter for 
interfacing TTL or NMOS to High Speed CMOS. The 
inputs are compatible with TTL, NMOS and CMOS output 
voltage levels. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 


FEATURES: 

• High Speed t pc i=4.6ns (typ.) at Vcc=5V 

• Low Power Dissipation Icc = 4# A(Max.) at Ta=25°C 

• Compatible with TTL outputs Vil =0.8V (Max.) 

VlH =2V (Min.) 

• Symmetrical Output Impedance — |Iqh 1=1 0L = 24mA(Min.) 

Capability of driving 50 Q 
transmission lines. 

• Balanced Propagation Delays tpLH^pHL 

• Pin and Function Compatible with 74F 04 



1 A 

1 Y 

2 A 

2 Y 

3 A 
3 Y 

GND 



Vcc 
6 A 
6 Y 
5 A 
5 Y 
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4 Y 
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TC74AC05P/F/FN 


HEX INVERTER(OPEN DRAIN) 


The TC74AC05 is an advanced high speed CMOS INVERTER 
fabricated with silicon gate and double-layer metal wiring 
C* MOS technology. 

It achieves the high speed operation similar to 
equivalent Bipolar Schottky TTL while maintaining the 
CMOS low power dissipation. 

Pin configurathion and function are the same as the TC 
74AC04, but the TC74AC05 has high performance MOS N- 
channel transistor( OPEN-DRAIN) outputs. 

This device can, therfore, with a suitable pull-up rsistors, 
be used in wired- OR, LED drive and other applications. 
All inputs are equipped with protection circuits against 
| static discharge or transient excess voltage. 

FEATURES: 

• High Speed t pz =3.4ns (typ.) at Vcc=5V 

• Low Power Dissipation Ioc=4 fi A(Max.) at Ta=25XJ 

•High Noise Immunity Vnih=Vnil = 28X Vcc(Min.) 

• Symmetrical Output Impedance ••• Icx - =24mA(Min.) 

Capability of driving 50 Q 
transmission lines. 

• Wide Operating Voltage Range ••• Vcc(opr)=2V^5.5V 

• Open Drain Structure. 

• Pin and Function Compatible with 74F05 

SYSTEM DIAGRAM(per gate) 
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TC74AC05P/F/FN 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

v cc 

-0.5 -6.0 

V 

DC Input Voltage 

V,N 

-0.5 ~V cc +0.5 

V 

DC Output Voltage 

V <XT 

-0.5 ~Vcc+0.5 

V 

Input Diode Current 

I.K 

±20 

mA 

Output Diode Current 

J OK 

±50 

mA 

DC Output Current 

^CKJT 

+ 50 

mA 

DC V^/Ground Current 

l cc 

±150 

mA 

Power Dissipation 

P D 

500(DIP)»/180(SOP) 

mW 

Storage Temperature 

Tstg 

g 

7 

lO 

CO 

I 

°c 

Lead Temperature lOsec 


300 

°c 


*500mW in the range of Ta= 
-40*C- From Ta=65*C 
to 85°C a derating factor of 
~10mW/°C should be applied 
up to 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2.0— 5.5 

V 

Input Voltage 

V,N 

0-Vcc 

V 

Output Voltage 

V OLT 

0~Vcc 

V 

Operating Temperature 

Topr 

-40 - 85 

V 

Input Rise and Fall Time 

dt/dv 

0 ~100(V CC = 3.3±0.3V) 

0 ~ 20(Vcc= 5±0.5V) 

ns/v 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 

Vcc 

Ta=25K! 

Ta=-40~85'C 

UNIT 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V, H 


2.0 

3.0 

5.5 

1.50 

2. 10 

3. 85 

B 


1.50 

2. 10 

3. 85 

- 

V 

Low-Level 

Input Voltage 

VlL 


2.0 

3.0 

5.5 

- 

_ 

l 

B 

m 

fl 

Low-Level 

Output Voltage 

VOL 

V| N = 

Vih or Vil 

Iol=50/zA 

2.0 

3.0 

4.5 

H 

0.0 

0.0 

0.0 

0.1 

0.1 

0.1 


m 

V 

IOL=12mA 

IoL=24mA 

IoL=75mA* 

3.0 

4.5 

5.5 

H 


0.36 

0. 36 

B 

m 

3-State Output 
Off-State Current 

Ice 

Vin =Vih or Vil 

Vout = Vcc or GND 

5.5 

B 

B 

±0.5 

B 

±5.0 

aA 

Input Leakage Current 

I IN 

Vin =Vcc or GND 

EQ 

- 

- 

±0.1 


±1.0 

Quiescent Supply Current 

lcc 

Vin =Vcc or GND 

IT! 

- 

- 

4.0 

- 

hew 


* -.This spec indicates the capability of driving 500 transmission lines. 
One output should be tested at a time for a 10ms maximum duration. 





























































TC74ACT04P/F/FN 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5 -6.0 

V 

DC Input Voltage 

V,N 

-0.5 ~V cc +0.5 

V 

DC Output Voltage 

V OUT 

-0.5 ~V cc +0.5 

V 

Input Diode Current 

I|K 

±20 

mA 

Output Diode Current 

^OK 

±50 

mA 

DC Output Current 

^OUT 

±50 

mA 

DC V^/Ground Current 

*00 

±150 

mA 

Power Dissipation 

P D 

500(DIP)*/180(SOP) 

mW 

Storage Temperature 

Tstg 

-65 -150 

°C 

Lead Temperature lOsec 

T l 

300 

°C 


*500mW in the range of Ta= 
-40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

4. 5-5. 5 

V 

Input Voltage 

V,N 

> 8 

i 

o 

V 

Output Voltage 

V OLT 

0 — Vcc 

V 

Operating Temperature 

Topr 

-40 - 85 

°C 

Input Rise and Fall Time 

dt/dv 

0-10 

ns/v 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 

Vcc 

Ta=25°C 


UNIT 

MIN. 



I33S3I 

MAX. 

High-Level 

Input Voltage 

VlN 


4.5 
l 

5.5 

2.0 

H 



■ 

V 

Low-Level 

Input Voltage 

VlL 


4.5 
l 

5.5 

- 

■ 


■ 

0.8 

V 

High-Level 
Output Voltage 

VOH 

Vin= VlL 

IoH=~50/i A 
Ioh^— 24mA 
Iq-]=— 75mA* 

4.5 

4.5 

5.5 

4.4 

3. 94 




H 

V 

Low-Level 

Output Voltage 

VOL 

Vin= V IH 

IOL=50/i A 
IOL=24mA 
I(X=75mA* 

4.5 

4.5 

5.5 

- 



1 

0.1 

0. 44 
1.65 

V 

Input Leakage Current 

I IN 

Vin = Vcc or GND 

5.5 

- 

- 

±0.1 

- 

EDO 

li A 

Quiescent Supply Current 

Icc 

V lN = Vcc or GND 

5.5 

- 

- 


- 

EDO 

Alee 

PER INPUT:Vin= 3.4V 
OTHER INPUT: Vcc or GND 


- 

n 


B 

1.5 

mA 


* :This spec indicates the capability of driving 50ft transmission lines. 
One output should be tested at a time for a 10ms maximum duration. 


























TC74ACT04P/F/FN 


AC ELECTRICAL CH AR ACTERISTICS(C L =50pF, R l =500q, Input t r =t f =3ns) 





MHH 

Ta=25°C 

Ta=-40 





MAX. 

MIN. 


Propagation Delay Time 

tpLH 
t pHL 


5.0±0.5 

- 

5.5 

7.9 


9.0 

ns 

Input Capacitance 

C|N 


- 

5 

10 

- 

10 

pF 

Power Dissipation Capacitance 

Cpo(l) 


- 

19 

- 

- 

- 


Note(l) Cpo is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 
l0Cbpe = C PD* V 0C* I IN+I CC /6(per Gate) 











TC74AC05P/F/FN 


AC ELECTRICAL CHARACTERISTICS(C u =60pF, R l = 500Q, Input t r =t f =3ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 1 

Ta=-40 ~85°C 


Vex; 

MINT 

TYP. 

MAX. 

MINT 

MAX. 




3.3±0.3 


4, 1 

7.0 

1.0 

mm 


Propagation Delay Time 

tpLZ 


5.0±0.5 

- 

3.5 

5.3 

1.0 

Kg 





3.3±0.3 


5 9 

9 1 



ns 

Propagation Delay Time 

tpZL 


5.0±0.5 

- 

4.1 

6.6 


fj 


mm sms— 

MW 


- 

5 

10 

- 

10 


Output Capacitance 

C OUT 


- 

10 

- 

- 

- 

pF 

Power Dissipation Capacitance 

ism 


- 

8 

- 

- 

- 



Note(l) Cpd is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

*CC PD • Vqc • f in +1 qc /6( per Gate) 


























TC74AC08P/F/FN 


QUAD 2-INPUT AND GATE 


The TC74AC08 is an advanced high speed CMOS 2- INPUT 
AND GATE fabricated with silicon gate and double-layer 
metal wiring C 2 MOS technology. 

It achieves the high speed operation similar to 
equivalent Bipolar Schottky TTL while maintaining the 
CMOS low power dissipation. 

The internal circuit is composed of 2 stages including 
buffer output, which provide high noise immunity and 
stable output. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 


FEATURES: 

• High Speed t p d=3.4ns (typ.) at Vcc~5V 

• Low Power Dissipation Iec=4# A(Max.) at Ta=25°C 

• High Noise Immunity Vnih^Vnil =28% Vcc(Min.) 

• Symmetrical Output Impedance — I Ioh I =I<x = 24mA(Min.) 

Capability of driving 50 Q 
transmission lines. 

• Balanced Propagation Delays tpLH^tpHL 

• Wide Operating Voltage Range — V cc (opr)=2V'^5.5V 

• Pin and Function Compatible with 74F08 




(TOP VIEW) 
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TC74AC08P/F/FN 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5 -6.0 

V 

DC Input Voltage 

V, N 

-0.5 ~ Vcc +0.5 

V 

DC Output Voltage 

V OUT 

-0.5 ~Vcc+0.5 

V 

Input Diode Current 

I|K 

±20 

mA 

Output Diode Current 


±50 

mA 

DC Output Current 

I OUT 

±50 

mA 

DC V^/Ground Current 

*00 

±100 

mA 

Power Dissipation 

p d 

500(DIP)*/180(SOP) 

mW 

Storage Temperature 

Tstg 

-65 -150 

°C 

Lead Temperature lOsec 

Tl 

300 

°C 


*500mW in the range of Ta= 
-40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Voc 

2.0-5. 5 

V 

Input Voltage 

V |N 

0 ~ V CC 

V 

Output Voltage 

V OUT 

0 ~ V(x 

V 

Operating Temperature 

Topr 

-40 - 85 

°C 

Input Rise and Fall Time 

dt/dv 

0~100(Vcc=3.3±0.3V) 
0~20(Vcc= 5 ±0.5V) 

ns/v 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 

Vcc 

Ta=25°C 

Ta=-40~85‘1C 

UNIT 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 



2.0 

3.0 

5.5 

1.50 

2. 10 

3. 85 

: 

: 

1.50 

2. 10 

3. 85 

- 

V 

Low-Level 

Input Voltage 

Vil 


2.0 

3.0 

5.5 

- 

- 

0. 50 

0. 90 
1.65 



V 

High-Level 
Output Voltage 

Von 

V, N = 

V|H or V| L 

Ioh=-50/iA 

2.0 

3.0 

4.5 

1.9 

2.9 
4.4 

2.0 

3.0 

4.5 

H 

1.9 

2.9 
4.4 

B 

V 

I 0H =-4mA 
IoH = ~24mA 
I()il=-75m A* 

y 


B 

B 

Kwipfl 

- 




Iol=50/zA 

fH 
EH 
B mm 



0. 1 
0.1 

0. 1 

B 

0. 1 

0. 1 
0.1 

V 

IoL=12mA 

Io[ j =24mA 

I OL =75mA* 

u 

EEa 


1 


B 

0. 44 

0. 44 
1.65 

Input Leakage Current 

I IN 

Vin =Vcc or GND 



- 

±0.1 

- 

Biil 

liA 

Quiescent Supply Current 

Icc 

Vjn =Vcc or GND 

Bill 


- 

4.0 

- 



:This spec indicates the capability of driving 5011 transmission lines. 
One output should be tested at a time for a 10ms maximum duration. 
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TG74AC08P/F/FN 


AC ELECTRICAL CH ARACTERISTICS(C L =50pF, R U =500Q, Input t r =t f =3ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25^C 

Ta=-40 ~85“C 

UNIT 


MIN. 

TYP. 

MAX. 

MIN. 



t pLH 


3.3±0.3 


5.8 

9.8 


11.3 


Propagation Delay Time 

t pHL 


5.0±0.5 

- 

4.5 



8.0 

ns 

Input Capacitance 

Cj\ 


HBH 

5 


- 

10 

nF 

Power Dissipation Capacitance 

Cpd(1) 

■ 

■m 


- 

~ 

- 

pr 


Note(l) Cpd is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

*CC fcpd~C PD • V(£ • f in +1 (£ /4(per Gate) 
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TC74ACT08P/F/FN 


QUAD 2-INPUT AND GATE 


The TC74ACT08 is an advanced high speed CMOS 2-INPUT 
AND GATE fabricated with silicon gate and double-layer 
metal wiring C 2 MOS technology. 

It achieves the high speed operation similar to 
equivalent Bipolar Schottky TTL while maintaining the 
CMOS low power dissipation. 

This device may be used as a level converter for 
interfacing TTL or NMOS to High Speed CMOS. The 
inputs are compatible with TTL, NMOS and CMOS output 
voltage levels. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed t pd = 4.7ns (typ.) at V CC = 5V 

• Low Power Dissipation •••• \oc-Afi A(Max.) at Ta-25°C 

• Compatible with TTL outputs V il =0.8V (Max.) 

Vih =2.0V (Min.) 

• Symmetrical Output Impedance 1 1 0Hl=l0L=24mA(Min.) 

Capability of driving 50 Q 
transmission lines. 

• Balanced Propagation Delays tpLH^tpHL 

• Pin and Function Compatible with 74F08 



(TOP VIEW) 












TC74ACT08P/F/FN 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

V CC 

-0.5 -6.0 

V 

DC Input Voltage 

V,N 

-0.5 ~V cc +0.5 

V 

DC Output Voltage 

v our 

-0.5 ~V cc +0.5 

V 

Input Diode Current 

I|K 

±20 

rnA 

Output Diode Current 

*OK 

±50 

mA 

DC Output Current 

*OUT 

50 

m A 

DC V^/Ground Current 

*CC 

±100 

mA 

Power Dissipation 

p 

r D 

500(DIP)*/180(SOP) 

mW 

Storage Temperature 

T s tg 

-65 -150 

°C 

Lead Temperature lOsec 


300 

°C 


*500mW in the range of Ta= 
-40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

4. 5-5.5 

V 

Input Voltage 

V,N 

0 ~~ V cc 

V 

Output Voltage 

V OLT 

0 ~~ v cc 

V 

Operating Temperature 

Topr 

-40 - 85 

°c 

Input Rise and Fall Time 

dt/dv 

0-10 

ns/v 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 



§9 

Ta=25°C 


UNIT 


iig’jll 


MIN. 

MAX. 

High-Level 

Input Voltage 

V, H 


PEl 

n 


D 


2.0 

B 

V 

Low-Level 

Input Voltage 

V, L 


8 


- 


B 

0.8 

V 

High-Level 
Output Voltage 

V® 

Vin = V ih 

Ioh=-50 j± A 
IOH=-24mA 
IOH=-75mA* 

4.5 

4.5 

5.5 


4.5 

■ 

4.4 

3. 80 
3.85 

: 

V 

Low-Level 

Output Voltage 

VOL 

VlN= 

Vih or Vil 

la. =50// A 
Ia.=24mA 
IoL=75mA* 

4.5 

4.5 

5.5 


0.0 

0. 1 

0. 36 

- 

0. 1 

0. 44 
1.65 

D 

Input Leakage Current 

I IN 

Vin —Vcc or GND 



- 

±0.1 

- 

±1.0 


Quiescent Supply Current 

Icc 

Vin =Vcc or GND 


■ 

- 

4.0 

- 

40.0 

Alec 

PER INPUT: V in = 3. 4V 
OTHER INPUT:Vcc or GND 

5.5 

B 

- 

1.35 

- 

1.5 

mA 


* :This spec indicates the capability of driving 50H transmission lines. 
One output should be tested at a time for a 10ms maximum duration. 


TOSHIBA CORPORATION 


AC-82 






































TC74ACT08P/F/FN 


AC ELECTRICAL CHARACTERISTICS(C L =50pF, R L =500fi, Input t r =t f =3ns) 


PARAMETER 

SYMBOL 


gf 

Ta=25T) 

igBamM 








Propagation Delay Time 

tpLH 
t pHL 




5.4 

8.7 

1.0 

10.0 

ns 


ClN 



HBOH 


- 






■ 


- 

- 



Note(l) Cpd is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

I CCbpd =C pd* Vo>* f [N+I oc/4(per Gate) 







TC74AC10P/F/FN 


TRIPLE 3-INPUT NAND GATE 


The TC74AC10 is an advanced high speed CMOS 3-INPUT 
NAND GATE fabricated with silicon gate and double-layer 
metal wiring C 2 MOS technology. 

It achieves the high speed operation similar to 
equivalent Bipolar Schottky TTL while maintaining the 
CMOS low power dissipation. 

The internal circuit is composed of 3 stages including 
buffer output, which provide high noise immunity and 
stable output. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed t p d=5.0ns (typ.) at Voc =5 V 

• Low Power Dissipation Icc = 4jtt A(Max.) at Ta-25'G 

•High Noise Immunity Vnih=Vnil =28% Vcc(Min.) 

• Symmetrical Output Impedance — | Ion I =IoL = 24mA(Min.) 

Capability of driving 50 Q 
transmission lines. 

• Balanced Propagation Delays tpLH^tpHL 

• Wide Operating Voltage Range — VQ-XoprJ-^V^S.SV 

• Pin and Function Compatible with 74F10 


IEC LOGIC SYMBOL 


ia-ALI 

r & 


ib-bl 


1Y 

ic-JUL 






2B-&L 


2y 

2C — 



3A— I2l_ 



3B-«- 


^M-3Y 

3C-2J!- 






TRUTH TABLE 



TOSHIBA CORPORATION 













TC74AC11P/F/FN 


TRIPLE 3-INPUT AND GATE 


The TC74AC11 is an advanced high speed CMOS 3- 
INPUT AND GATE fabricated with silicon gate and 
double-layer metal wiring C 2 MOS technology. 

It achieves the high speed operation similar to 
equivalent Bipolar Schottky TTL while maintaining the 
CMOS low power dissipation. 

The internal circuit is composed of 4 stages including 
buffer output, which provide high noise immunity and 
stable output. 

All inputs are equipped with protection circuits 
against static discharge or transient excess voltage. 


FEATURES: 

• High Speed t p d=5.3ns (typ.) at Vcc = 5V 

• Low Power Dissipation I(X=4// A(Max.) at Ta=25°C 

• High Noise Immunity Vnjih =V\;jl =28% Vcc(Min.) 

• Symmetrical Output Impedance — I Ioh I =IoL = 24mA(Min.) 

Capability of driving 50 Q 
transmission lines. 

• Balanced Propagation Delays tpm^tpHL 

• Wide Operating Voltage Range — V cc (opr)=2V~5.5V 

• Pin and Function Compatible with 74F 11 



1 A 1 [ 

SSSpH 

] 14 V cc 

IB 2[ 

was 

3 13 1C 

2A 3 [ 


ISS 

] 12 1 Y 

2B 4[ 

9 

I 


3 11 3C 

2C. 5 [ 

58 

1 

B 

3 10 3B 

2Y 6 [ 

I 

85 

3 9 3A 

GND 7 [ 


3 8 3Y 


(TOP 

VIEW) 


IEC LOGIC SYMBOL 




1A-HU 

& 


IB (2 > 


(12) 

1C < 13 > 


1 Y 

2A (3) 



2B (4 > 


(6) 2y 

2C < 5 > 



3A < 9 > 



3B ( ,0 > 


(8) 3Y 

3C <"> 




TRUTH TABLE 


A 

B 

C 

Y 

L 

X 

X 

L 

X 

L 

X 

L 

X 

X 

L 

L 

H 

H 

H 

H 


X: Don't Care 


TOSHIBA CORPORATION 


AC-87 








TC74AC11P/F/FN 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

~0.5 -6.0 

V 

DC Input Voltage 

V, x 

-0.5 ~Vcc+0.5 

V 

DC Output Voltage 

V OUT 

-0.5 ~V cc +0.5 

V 

Input Diode Current 

I.K 

±20 

m A 

Output Diode Current 

^OK 

±50 

m A 

DC Output Current 

*OUT ! 

±50 

m A 

DC V^/Ground Current 

*OC 

±100 

mA 

Power Dissipation 

Pd 

500(DIP)*/180(SOP) 

mW 

Storage Temperature 

Tstg 

-65 -150 

°C 

Lead Temperature lOsec 

T,. 

300 

°c 


*500mW in the range of Ta= 
-40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2. 0-5. 5 

V 

Input Voltage 

V|N 

0 ~ 

V 

Output Voltage 

V OUT 

0 — V cc 

V 

Operating Temperature 

Topr 

-40 - 85 

°c 

Input Rise and Fall Time 

! 

dt/dv 

0~100(V OC =3.3±0.3V) 

0~ 20(Vcc= 5 ±0.5V) 

ns/v 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 

v cc 

Ta=25°C 

Ta=-40~85‘C 

UNIT 

MIN. 

TYP. 

MAX. 

MIN. 

MAX.| 

High-Level 

Input Voltage 

V, H 


2.0 

3.0 

5.5 

1.50 

2. 10 

3. 85 

- 

- 

1.50 

2. 10 

3. 85 

B 

V 

Low-Level 

Input Voltage 

VlL 



H 

B 

m 

B 

0. 50 

0. 90 

1. 65 

V 

High-Level 
Output Voltage 

V QH 

V|N=V|H 

IoH=~50/iA 


1.9 

2.9 
4.4 

■sltM 

: 

1.9 

2.9 
4.4 

B 

V 

IoH=~4mA 
I a i=-24mA 
Ioh=- 75mA* 

kbi 

B 

usai 

2. 58 

3. 94 

B 

B 

B 

B 

Low-Level 

Output Voltage 



Iol-50//A 

EH 

iiii 

_ 


0.1 

0.1 

0.1 

B 

0.1 

0.1 

0.1 

V 

la. = 12mA 
IoL“24mA 
IoL~75mA* 

3.0 

4.5 

5.5 

B 

B 


B 

BH 

Input Leakage Current 

| I IN 

Vin =Vcc or GND 

5.5 


- 

| ±0. 1 


±1.0 

H A 

Quiescent Supply Current 


V|n =Vcc or GND 

■33 

■ 

- 

■H 

■ 

40.0 


* :This spec indicates the capability of driving 50(1 transmission lines. 
One output should be tested at a time for a 10ms maximum duration. 


TOSHIBA CORPORATION 


AC-88 

































TC74AC10P/F/FN 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT | 

Supply Voltage Range 

v cc 

-0.5 -6.0 

mm 

DC Input Voltage 

V, N 

-0.5 ~V cc +0.5 

mam 

DC Output Voltage 

Vour 

-0.5 ~V cc +0.5 

mm 

Input Diode Current 

*IK 

±20 

m A 

Output Diode Current 

J ()K 

±50 

mA 

DC Output Current 

^OUT 

±50 

mA 

DC V^/Ground Current 

*cc 

±100 

mA 

Power Dissipation 

Pd 

500(DIP)*/180(SOP) 

mW 

Storage Temperature 

Tstg 

-65 — 150 

°C 

Lead Temperature lOsec 

T,. 


°C 


*500mW in the range of Ta= 
-40°C~~ 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300mW. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2. 0-5. 5 

V 

Input Voltage 

V,N 

0 ~ V CC 

V 

Output Voltage 

V<XJT 

0 ^ v cc 

V 

Operating Temperature 

Topr 

-40 - 85 

°c 

Input Rise and Fall Time 

dt/dv 

0 — 100(V CC =3.3±0.3V) 

0~20(Vcc= 5±0.5V) 

ns/v 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 

Vcc 

Ta=25°C 

Ta=-40~85°C 

UNIT 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V, H 


2.0 

3.0 

5.5 

1.50 

2. 10 

3. 85 

- 

- 

1.50 

2. 10 

3. 85 

- 

V 

Low-Level 

Input Voltage 

ViL 


2.0 

3.0 

5.5 

- 

- 

0. 50 
0.90 
1.65 

- 

0. 50 

0. 90 
1.65 

V 

High-Level 
Output Voltage 

VoH 

V 1N = 

V|n or V 1L 

Ioh=-50/zA 

2.0 

3.0 

4.5 

1.9 

2.9 
4.4 

2.0 

3.0 

4.5 

- 

1.9 

2.9 
4.4 

- 

V 

IoH=-4mA 

IoH=-24mA 

IoH=-75mA* 

3.0 

4.5 

5.5 

2. 58 

3. 94 

- 

: 

2. 48 

3. 80 

3. 85 

- 

Low-Level 

Output Voltage 

Vql 

V,N=V IH 

Iol=50//A 

2.0 

3.0 

4.5 

- 

0.0 

0.0 

0.0 

0.1 

0. 1 

0. 1 



0.1 

0.1 

0.1 

V 

IoL=12mA 

IoL = 24mA 

IoL = ^5mA* 

3.0 

4.5 

5.5 

- 

- 

0. 36 

0. 36 

- 

0. 44 

0. 44 
1.65 

Input Leakage Current 

1 1\ 

Vin =Vcc or GND 

i&s 


- 

Bn 


IBB 


mmmmm 


V|\! =Vcc or GND 


■ 

- 

MEM 

■ 

40.0 


* :This spec indicates the capability of driving 500 transmission lines. 
One output should be tested at a time for a 10ms maximum duration. 


TOSHIBA CORPORATION 


AC-85 


















TC74AC10P/F/FN 


AC ELECTRICAL CH ARACTERISTICS(C L =50pF, R l =500q, Input t r =t f =3ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 ~85tl 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 


t pUI 


3.3±0.3 


7.6 

13.0 

■m 

KRI 


Propagation Delay Time 

t pHL 


5.0±0.5 

- 

6.1 

8.6 

1.0 

9.9 

ns 

Input Capacitance 

ClN 


- 

■■ 


- 


nF 

Power Dissipation Capacitance 

Cpd(1) 


- 

MEM 


- 

- 

pr 


Note(l) Cpd is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

PD • Voc- f |\+I 00 / 3 (per Gate) 







TC74AC11P/F/FN 


AC ELECTRICAL CH ARACTERISTICS(C L =50pF, R l = 500Q, Input t r =t f =3ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=~40 -85°C 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 


t pU I 


3.3±0.3 

_ 

8.0 

14.0 

1.0 

16.0 


Propagation Delay Time 

t pi L 


5.0±0.5 


6.0 

9.0 

1.0 

10.2 

ns 

Input Capacitance 

C|N 



5 

10 

- 

10 

nF 

Power Dissipation Capacitance 

Cpd(1) 


- 

63 

- 

- 

- 



Note(l) Cpd is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

IcCfcpd“ C PD * V(£« f in +1 OC /3(per Gate) 





TC74AC14P/F/FN 


HEX SCHMITT INVERTER 


The TC74AC14 is an advauced high speed CMOS SCHMITT 
INVERTER fabricated with silicon gate and double-layer 
metal wiring Cm OS technology. 

It achieves the high speed operation similar to 
equivalent Bipolar Schottky TTL while maintaining the 
CMOS low power dissipation. 

Pin configuration and function are the same as the 
TC74AC04 but the inputs have hysteresis and with its 
schmitt trigger function, the TC74AC14 can be used as a 
line receivers which will receive slow input signals. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 


FEATURES: 

• High Speed 

• Low Power Dissipation 

• Symmetrical Output Impedance • 


Balanced Propagation Delays ♦< 
Wide Operating Voltage Range 


• tpd=5.3ns(typ.) at Vcc=5V 
•Icc=4//A(Max.)at Ta=25t 

• I IohNol =24mA(Min.) 
Capability of driving 50 Q 
transmission lines. 

'* tpLH^tpHL 

• Vcc(opr)=2V~5.5V 




1 

P(DIP14- 

P-300) 



1 

i 

F($OP14-P-300) 

FN(SOL14-P-150) 


PIN ASSIGNMENT 


Pin and Function Compatible with 74F14 



AC-90 
















TC74AC14P/F/FN 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5 -6.0 

V 

DC Input Voltage 

V, N 

-*0.5 —V cc -4*0.5 

V 

DC Output Voltage 

V QLT 

-0.5 ~V cc + 0-5 

V 

Input Diode Current 

I,K 

±20 

mA 

Output Diode Current 

*QK 

±50 

mA 

DC Output Current 

J OLT 

±50 

mA 

DC V cc /Ground Current 

J CC 

±150 

mA 

Power Dissipation 

Pd 

500(DIP)*/18Q(SOP) 

mW 

Storage Temperature 

Tstg 

-65 -150 

°C 

Lead Temperature lOsec 

T l 

300 

°C 


*500mW in the range of Ta= 
-40°C- 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/*C should be applied 
up to 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2-5.5 

V 

Input Voltage 

V,N 

0-Vcc 

V 

Output Voltage 

Volt 

0 Vcc 

V 

Operating Temperature 

T 0 pr 

-40 - 85 

°c 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 

Vcc 

Ta=25t 

Ta=-40~85°C 

UNIT 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

iil^H 

Vp 


3.0 

4.5 

5.5 

- 

H 

2.2 

3.2 

3.9 

B 

2.2 

3.2 

3.9 

V 

Negative 

Threshold 

Voltage 

V N 


3.0 

4.5 

5.5 

0.5 

0.9 

LI 

B 

B 

■391 

BijliW 

B 

V 

Hysteresis 

Voltage 

Vh 


3.0 

4.5 

5.5 

0.3 

0.4 

0.5 

B 

■ 

0.3 

0.4 

0.5 

n 

V 

High-Level 
Output Voltage 

B 

V| N =V|L 

IoH~“50/iA 

2.0 

3.0 

4.5 

1.9 

2.9 
4.4 

2.0 

3.0 

4.5 

- 

1.9 

2.9 
4.4 

- 

V 

f 

IoH="4mA 

IoH-~24mA 

IoH=-75mA* 

3.0 

4.5 

5.5 

2. 58 

3. 94 

B 

B 

2. 48 

3. 80 

3. 85 

B 

Low- Level 

Output Voltage 

1 

V|N=V, H 

Iol-50/zA 

jC-psto 

enoo 

H 

m 

0 

B 

0. i 
0.1 
0.1 

V 

IoL=12mA 

I OL =24mA 

I a =75mA* 

3.0 

4.5 

5.5 

H 

B 

0. 36 

0. 36 

B 

B 

Input Leakage Current 

I IN 

Vsn —V(x or GND 

in 

- 

- 

±0.1 

- 

±1.0 

M 


Icc 

V| N -Vcc or GND 

5.5 

- 

- 

4.0 

- 

40.0 


* :This spec indicates the capability of driving 50 Q transmission lines. 


TOSHIBA CORPORATION 


AC-91 



























































TC74AC14P/F/FN 


AC ELECTRICAL CHARACTERISTICS(C L =60pF, R L =GOOQ. Input t r =t,=3ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 



Ta«- 40 -85^ 

UNIT 

Vcc 

MSWM 



MUM 


Propagation Delay Time 

tpLH 

tpHL 


3.3±0.3 

5.0±0.5 

■ 

D 

■ 

D 

D 

ns 

Input Capacitance 

C|N 



5 

10 


10 

pF 


fcfiani 

■ BH ■ 

■EMI 

29 

- 




Note(l) Cfd is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 
he epd~ c PD * V(£ * f js +1 oc /6(per Gate) 




















TC74AC20P/F/FIY 


DUAL 4-INPUT NAND GATE 

The TC74AC20 is an advanced high speed CMOS 4- 
INPUT NAND GATE fabricated with silicon gate and 
double-layer metal wiring C 2 MOS technology. 

It achieves the high speed operation similar to 
equivalent Bipolar Schottky TTL while maintaining the 
CMOS low power dissipation. 

The internal circuit is composed of 3 stages including 
buffer output, which provide high noise immunity and 
stable output. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed * t p d=4.1(typ.) at Vcc=5V 

• Low Power Dissipation Icc=4# A(Max.) at Ta=25°C 

• High Noise Immunity Vmih=V(mil = 2896 Vcc(Min.) 

• Symmetrical Output Impedance I Iqh i =1 0L=24mA(Min.) 

Capability of driving 500 
transmission lines. 

• Balanced Propagation Delays tpLH^pHL 

• Wide Operating Voltage Range — Vq~ ( opr ) =2 V ^5 . 5 V 

• Pin and Function Compatible with 74F 20 


IEC LOGIC SYMBOL 




PIN ASSIGNMENT 



T08H1BA CORPORATION 


AC-93 









TC74AC20P / F / FN 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5 -6.0 

V 

DC Input Voltage 

V 1N 

-0.5 -Vcc +0.5 

V 

DC Output Voltage 

V OLT 

-0.5 ~V cc +0.5 

V 

Input Diode Current 

I,K 

±20 

m A 

Output Diode Current 

*OK 

±50 

mA 

DC Output Current 

* OUT 

±50 

mA 

DC V^/Ground Current 

*cc 

±100 

mA 

Power Dissipation 

P D 

50Q(DIP)*/180(SOP) 

mW 

Storage Temperature 

Tstg 

-65 -150 

°C 

Lead Temperature lOsec 


300 

°C 


*500mW in the range of Ta= 
-40 o C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

v cc 

2.0— 5.5 

V 

Input Voltage 

V,N 

0 — v cc 

V 

Output Voltage 

V OLT 

0 ~ V CC 

V 

Operating Temperature 

Topr 

-40 - 85 

°c 

Input Rise and Fall Time 

dt/dv 

0-100(V cc =3.3±0.3V) 

0- 20(V CC = 5 ±0.5V) 

ns/v 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 

v cc 

Ta=25'C 

Ta=-40~85°C 

UNIT 

MIN. 

TYP. | 

MAX.! 

MIN. 

MAX. 

High-Level 

Input Voltage 

V,„ 


2.0 

3.0 

5.5 

1.50 

2. 10 

3. 85 

B 

B 

1.50 

2. 10 

3. 85 

B 

V 

Low-Level 

Input Voltage 

VlL 


2.0 

3.0 

5.5 

H 

B 

0. 50 

0. 90 
1.65 

B 

m 

V 

High-Level 
Output Voltage 

VoH 

V,N= 

V|| i or V| L 

Ioh = "50^A 

HI 

Ell 

in 

1.9 

2.9 
4.4 

2.0 

3.0 

4.5 

B 

1.9 

2.9 
4.4 

B 

V 

Iai=-4mA 

Ion=-24mA 

IoH=-75mA* 

BH 

im 

QqI 

2. 58 

3. 94 

B 

B 

2. 48 

3. 80 

3. 85 

B 

Low-Level 

Output Voltage 

VOL 

V,N=V, H 

Iol=50//A 

2.0 

3.0 

4.5 


m 

0.1 

0. 1 

0. 1 

B 

B 

V 

IoL=12mA 

IoL=24mA 

IoL=75mA* 


H 

B 


B 

m 

Input Leakage Current 

I IN' 

ViN =Vcc or GND 

m 


mm 

±0.1 

- 

±1.0 

#A 

Quiescent Supply Current 

Icc 

Vjn = Vcc or GND 

EQ 

■ 


4.0 

- 

40.0 


* :This spec indicates the capability of driving 50ft transmission lines. 
One output should be tested at a time for a 10ms maximum duration. 


TOSHIBA CORPORATION 


AC-94 



























































TC74AC20P/F/FN 


AC ELECTRICAL CHARACTERISTICS(C L =50pF,R L =500Q, Input t r =t f =3ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25t: 

Ta=-40 ~85t: 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 


t pLl 1 


3.3±0.3 


6.0 

10.0 

1.0 

11.4 


Propagation Delay Time 

t pHL 


5.0±0.5 

- 

4.8 

7.0 

1.0 

8.0 

ns 

Input Capacitance 

C|N 


- 

5 

10 

- 

10 


Power Dissipation Capacitance 

Cpd(1) 


- 

66 

- 

- 

- 

pr 


Note(l) Cfd is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 
i(X:bpd =C PD * V<r • f in +Icc /2(per Gate) 





TC74AC32P/F/FN 


QUAD 2-INPUT OR GATE 


The TC74AC32 is an advanced high speed CMOS 2-INPUT 
OR GATE fabricated with silicon gate and double-layer 
metal wiring C 2 MOS technology. 

It achieves the high speed operation similar to 
equivalent Bipolar Schottky TTL while maintaining the 
CMOS low power dissipation. 

The internal circuit is composed of 2 stages including 
buffer output, which provide high noise immunity and 
stable output. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 


FEATURES: 

• High Speed t p d=4.1ns (typ.) at Vioc=5V 

• Low Power Dissipation Icc = 4 11 A (Max.) at Ta=25°C 

• High Noise Immunity Vnih = Vnil =28% Voc(Min.) 

• Symmetrical Output Impedance I Ioh I =I<x=24mA(Min.) 

Capability of driving 50 Q 
transmission lines. 

• Balanced Propagation Delays tpLH ** tpHL 

• Wide Operating Voltage Range — V 0C (opr)=2V'^5.5V 

• Pin and Function Compatible with 74F32 


f ^ 


1 


P(DIP14- 

P-300) 



1 

1 

F(SOP14-P-300) 

FN(SOL14-P-150) 


PIN ASSIGNMENT 
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TC74AC32P/F/FN 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5 -6.0 

V 

DC Input Voltage 

V,N 

-0.5 ~ Vcc +0.5 

V 

DC Output Voltage 

V OUT 

-0.5 -Vcc+0.5 

V 

Input Diode Current 

I.K 

±20 

mA 

Output Diode Current 

l0K 

±50 

mA 

DC Output Current 

I OUT 

±50 

mA 

DC V^/Ground Current 

Icc 

±100 

mA 

Power Dissipation 

P D 

500(DIP)./180(SOP) 

mW 

Storage Temperature 

Tstg 

-65 -150 

V 

Lead Temperature lOsec 

T L 

300 

V 


*500mW in the range of Ta= 
-40°C~ 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2.0— 5.5 

V 

Input Voltage 

V,N 

0-Vcc 

V 

Output Voltage 

V OUT 

o ~ v oc 

V 

Operating Temperature 

Topr 

-40 - 85 

°c 

Input Rise and Fall Time 

dt/dv 

0 ~ 100(V CC =3.3±0.3V) 
0~20(Vcc= 5+0.5V) 

ns/v 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 

Vcc 

Ta=25‘C 


UNIT 

MIN. 

TYP. 

MAX. 

MIN. 


High-Level 

Input Voltage 

V IH 


2.0 

3.0 

5.5 

1.50 

2. 10 

3. 85 

H 

B 


■ 

V 

Low-Level 

Input Voltage 

VlL 


2.0 

3.0 

5.5 

H 

B 

m 

1 

0. 50 

0. 90 
1.65 

V 

High-Level 
Output Voltage 

Voh 

VlN=VlH 

Ioh=~50//A 

2.0 

3.0 

4.5 

1.9 

2.9 
4.4 

2.0 

3.0 

4.5 

B 

1.9 

2.9 
4.4 

B 

V 

Ioh=— 4mA 
Iqh=— 24 mA 
IoH = ~75mA* 

3.0 

4.5 

5.5 

2. 58 

3. 94 

B 

B 

2. 48 

3. 80 

3. 85 

B 

Low-Level 

Output Voltage 

VOL 

V,N= 

Vih or Vil 

Iql=50//A 

2.0 

3.0 

4.5 

H 

0.0 

0.0 

0.0 

0.1 

0.1 

0. 1 

B 

0. 1 
0.1 

0. 1 

V 

I a =12mA 

IoL = 24mA 

I OL =75mA* 

01^0 o 

cn cn o 

H 

B 

0. 36 

0. 36 


BwtB 

Input Leakage Current 

I IN 

ViN =Vcc or GND 


LZI 

- 

±0.1 

- 

±1.0 


Quiescent Supply Current 

Icc 

Vin =Vcc or GND 

EH 

IB 

- 

4.0 

- 

40.0 


* :This spec indicates the capability of driving 500 transmission lines. 
One output should be tested at a time for a 10ms maximum duration. 


TOSHIBA CORPORATION 






























































TC74AC32P/F/FN 


AC ELECTRICAL CH ARACTERISTICS(C L =50pF, R L =500o, Input t r =t f =3ns) 


PARAMETER 

SYMBOL 



Ta=25°C 


UNIT 





mmzm 

eehi 


t pU l 


mm 

■ 


1 

1.0 



Propagation Delay Time 

tpHL 

■ 

H 

m 


m 

1.0 


ns 

Input Capacitance 

C|N 


HBH 

5 

10 

- 

10 

nF 


Cpd(1) 

r ni'i^ t IMl 

HBH 

64 

~ 

- 

- 

pr 


Note(l) Cpd is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

PD * Voc • f in +1 OC /4(per Gate) 















TC74ACT32P/F/FN 


QUAD 2-INPUT OR GATE 


The TC74ACT32 is an advanced high speed CMOS 2-INPUT OR 
GATE fabricated with silicon gate and double-layer metal wiring 
C 2 MOS technology. 

It achieves the high speed operation similar to 
equivalent Bipolar Schottky TTL while maintaining the 
CMOS low power dissipation. 

This device may be used as a level converter for 
interfacing TTL or NMOS to High Speed CMOS. The 
inputs are compatible with TTL, NMOS and CMOS output 
voltage levels. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed t pd = 4.5ns (typ.) at V cc = 5V 

• Low Power Dissipation Icc=4# A(Max.) at Ta=25°C 

• Compatible with TTL outputs V il =0.8V (Max.) 

Vih =2.0V (Min.) 

• Symmetrical Output Impedance — 1 1 onl=IOL=24mA(Min.) 

Capability of driving 50 Q 
transmission lines. 

• Balanced Propagation Delays tpLH^tpHL 

• Pin and Function Compatible with 74F32 


IEC LOGIC SYMBOL 




1A-UJ- 

1B— 121— 

2A-ai— 

2B— iSL. 

3A-*2L 
3B— 25!— 

4A—02L 

4B^5L 

>1 













A 

B 

Y 

H 

H 


L 

H 

H 

H 

L 

H 

L 

L 

L 
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TC74ACT32P/F/FN 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

v cc 

-0.5 -6.0 

V 

DC Input Voltage 

V,N 

-0.5 ~ Vcc +0.5 

V 

DC Output Voltage 

^olt 

-0.5 ~Vcc+0.5 

V 

Input Diode Current 

*IK 

±20 

mA 

Output Diode Current 

*OK 

±50 

mA 

DC Output Current 

Jour 

±50 

mA 

DC V^/Ground Current 

*cc 

±100 

mA 

Power Dissipation 

P D 

500(DIP)*/180(SOP) 

mW 

Storage Temperature 

Tstg 

-65 -150 

°C 

Lead Temperature lOsec 

Tl 

300 

°C 


*500mW in the range of Ta= 
-40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

4. 5-5.5 

V 

Input Voltage 

V, N 

0 ~ v cc 

V 

Output Voltage 

V OUT 

i 

o 

V 

Operating Temperature 

Topr 

-40 - 85 

°C 

Input Rise and Fall Time 

dt/dv 

0 - 10 

ns/v 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 

Vcc 

Ta=25‘t 

Ta=-40~85°C 

UNIT 

MIN. 

TYP. 



MAX. 

High-Level 

Input Voltage 

V, H 


4.5 
l 

5.5 

2.0 

■ 

H 

2.0 

B 

V 

Low-Level 

Input Voltage 

V|L 


V 

5.5 

■ 

B 

0.8 

B 

0.8 

V 

High-Level 
Output Voltage 

Von 

V,N= 

Vih or Vil 

Ioh=-50# A 
IOH=-24mA 
IOH=-75mA* 

4.5 

4.5 

5.5 

4.4 

3. 94 


B 

4.4 

3. 80 

3. 85 

B 

V 

Low-Level 

Output Voltage 

iQjjj 

V, N = Vil 

Iol=50/z A 
IoL=24mA 
I(X = 75mA* 

4.5 

4.5 

5.5 

H 

0.0 


: 


V 

Input Leakage Current 

iBUiM 

Vin =Vcc or GND 

5.5 

- 

- 

E&tti 

- 



Quiescent Supply Current 

H33N 

Vin =Vcc or GND 

iftl 

- 

- 



BQ 

Alee 

PER INPUT: V in =3. 4V 
OTHER INPUT:Vcc or GND 

5.5 

| 

1 

1.35 

- 

1 

mA 


* :This spec indicates the capability of driving 50ft transmission lines. 
One output should be tested at a time for a 10ms maximum duration. 


TOSHIBA CORPORATION 


AC-100 



































TC74ACT32P /F/FH 


AC ELECTRICAL CH AR ACTERISTICS(C L =50pF, R l =500q, Input t r =t f =3ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 




UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Propagation Delay Time 

Q 




Q 

mm 



ns 



■ 


HEH 

■n 

- 


pF 

| Power Dissipation Capacitance 

Cpd(1) 



22 


- 



Note(l) Cfd is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

JcCbpd^ PD* V 0C* f IN +I 0c/4(per Gate) 








TC74AC74P/F/FN 


DUAL D-TYPE FLIP FLOP PRESET AND CLEAR 


The TC74AC74 is an advanced high speed CMOS D- 
FLIP FLOP fabricated with silicon gate and double-layer 
metal wiring C 2 MOS technology. 

It achieves the high speed operation similar to 
equivalent Bipolar Schottky TTL while maintaining the 
CMOS low power dissipation. 

The signal level applied to the D INPUT is transferred 
to Q OUTPUT during the positive going transition of the 
CK pulse. 

CLR and PR are independent of the CK and are accomplished by 
setting the appropriate input low. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed fmax = 200MHz(typ.) at Vcc = 5V 

• Low Power Dissipation Iqq=4u A(Max.) at Ta=25°C 

• High Noise Immunity V\ih=Vnil =28% Vcc(Min.) 

• Symmetrical Output Impedance •••! Ioh I =IoL~24mA(Min.) 

Capability of driving 50 Q 
transmission lines. 

• Balanced Propagation Delays tpLH^tpHL 

• Wide Operating Voltage Range — V cc (opr)=2V^5.5V 

• Pin and Function Compatible with 74F 74 


TRUTH TABLE 


INPUTS 

OUTPUTS 

FUNCTION 

CLR 

PR 

D 

CK 

Q 

0 

L 

H 

X 

X 

L 

H 

CLEAR 

H 

L 

X 

X 

mm 

— 


L 

mm 

X 

X 

D 


— 

H 

H 

mm 

j 


H 

— 

H 

H 

o 

mm 

■S 

mm 

— 

H 

H 

mm 

n 

mm 

mm 



X I Don’t care 


TOSHIBA CORPORATION 



1 CLR 1 
1 D 2 
1 CK 3 
1 PR 4 
1 Q 5 
IQ 6 
GND 7 


(TOP VIEW) 


1EC LOGIC SYMBOL 




2 Q 


AC-102 
















TC74AC74P / F / FW 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

v cc 

-0.5 -6.0 

V 

DC Input Voltage 

V, N 

-0.5 ~V cc + 0.5 

V 

DC Output Voltage 

V()UT 

-0.5 ~V OC +0.5 

V 

Input Diode Current 

I,K 

±20 

mA 

Output Diode Current 

* OK 

±50 

mA 

DC Output Current 

Wr 

±50 

mA 

DC V^/G round Current 

Icc 

±100 

mA 

Power Dissipation 

P D 

500(DIP)*/180(SOP) 

mW 

Storage Temperature 

Tstg 

-65 -150 

°C 

Lead Temperature lOsec 

Tl 

300 

°c 


*500mW in the range of Ta= 
-40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2. 0-5. 5 

V 

Input Voltage 

V,N 

0 — Vcc 

V 

Output Voltage 

V OUT 

0 — Vcc 

V 

Operating Temperature 

Topr 

-40 - 85 

°c 

Input Rise and Fall Time 

dt/dv 

0~100(V OC =3.3±0.3V) 

0~ 20(V CC = 5 ±0.5V) 

ns/v 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 



Ta=25‘C 

Ta=-40~85°C 

UNIT 


TYP. 

MAX.) 

MIN. 

MAX. 

High-Level 

Input Voltage 




isiiH 

- 

H 

1.50 

2. 10 

3. 85 

■ 

V 

Low-Level 

Input Voltage 

VlL 



H 

H 

l 

H 

EES 

iH 

V 

High-Level 
Output Voltage 

VoH 

V,N= 

V|h °r V IL 

Ioh=-50^A 


H 

■ 

D 

H 

1.9 

2.9 
4.4 

H 

V 

IoH=~4mA 
Ioh=— 24 mA 
IoH=-75mA* 

3.0 

4.5 

5.5 

2. 58 

3. 94 


H 

m 

■ 

Low-Level 

Output Voltage 

VOL 

V,N= 

Vih or Vil 

I(X=50/jA 

2.0 

3.0 

4.5 

_ 


B| 

H 

wu 

111 

V 

Iol— 12mA 
l a =24mA 
Ia.-75mA* 

3.0 

4.5 

5.5 

- 

- 

■j*™ 

— 


Input Leakage Current 

I IN 

Vin =Vcc or GND 

5.5 

- 

- 

Eli 

- 

±1.0 

U A 

Quiescent Supply Current 


V IN =V<x or GND 

5.5 

- 

- 

■Q9 

■ 

40.0 


* :This spec indicates the capability of driving 500 transmission lines. 
One output should be tested at a time for a 10ms maximum duration. 


TOSHIBA CORPORATION 


AC-103 































TIMING REQUIREMENTS(lnpyt t r =t f =3ns) 


PARAMETER 


SYMBOL TEST CONDITION 


Ta=25 0 C 

PVcc T TYP. r LIMIT 



Minimum Pulse Width two,) 
(CK) tw(H) 

Minimum Pulse Width A 

(CLR, PR) tw(L) 

Minimum Set-up Time t s 


Minimum Hold Time b n 


Minimum Removal Time 
(CLR, PR) 



3.3+0.3 

5.0±0.5 

~ 

7.0 

5.0 

3.3±0.3 


7.0 

5.0±0.5 

_ 

5.0 

3.3±0.3 

- 

6.0 

5.0±0.5 


3.5 






T a" 40^85°C UNIT! 
LIMIT i I 




TOSHIBA CORPORATION 


AC-104 







TC74AC74P/F/FN 


AC ELECTRICAL CH AR ACTERI$TICS(C L =50pF, R l =500q, Input t r =t f =3ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25 <1 C 

Ta=~40 -85°C 


Vcc 

MIN. 


MAX. 



Propagation Delay Time 

t pU 1 


3.3±0.3 

- 

8.2 

13.9 

1.0 

16.0 


(CK-Q. Q) 

t pHL 


5.0±0.5 

_ 

6.1 

8.7 

1.0 

10.0 

ns 










Propagation Delay Time 

t pLH 


3.3+0.3 

- 

8.0 

13.1 

1.0 

15.0 


(CLR, PR-Q, Q) 

t pHL 


5.0±0.5 

~ 

5.7 

8.2 

1.0 

9.4 



f MAX 


3.3±0.3 

60 

120 

_ 

60 

_ 

MHz 

Maximum Clock Frequency 


5.0±0.5 

100 1 

160 

- 

100 

- 

Input Capacitance 

ClN 


- 

5 

10 

- 

10 

pF 

Power Dissipation Capacitance 

c pd(D 


- 

77 

- 

- 

- 


Note(l) Cpo is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

I(Xb pd =c PD • Vqc* f IN+I OC^per F/F) 







TC74ACT74P/F/FN 


DUAL D-TYPE FLIP FLOP PRESET AND CL EAR 

The TC74ACT74 is an advanced high speed CMOS D- 
FLIP FLOP fabricated with silicon gate and double-layer 
metal wiring C 2 MOS technology. 

It achieves the high speed operation similar to 
equivalent Bipolar Schottky TTL while maintaining the 
CMOS low power dissipation. 

This device may be used as a level converter for 
interfacing TTL or NMOS to High Speed CMOS. The 
inputs are compatible with TTL, NMOS and CMOS output 
voltage levels. 

The signal level applied to the D INPUT is transferred 
to Q OUTPUT during the positive going transition of the 
CK pulse. 

CLR and PR are independent of the CK and are accomplished by 
setting the appropriate input low. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed f ma x=180MHz(typ.) at Vcc=5V 

• Low Power Dissipation Iqq=4h A(Max.) at Ta=25°C 

• Compatible with TTL outputs Vil=0.8V (Max.) 

VlH=2V (Min.) 

• Symmetrical Output Impedance — | Ion I =Iol =24mA(Min.) 

Capability of driving 50 Q 
transmission lines. 

• Balanced Propagation Delays tpu-l^pUL 

• Pin and Function Compatible with 74F 74 


TRUTH TABLE 




Q14 Vcc 
2 CLR 
2D 
2 CK 
2 PR 
2 Q 
2 Q 


(TOP VIEW) 


IEC LOGIC SYMBOL 


INPUTS 

OUTPUTS 

FUNCTION 

CLR 

PR 

D 

CK 

Q | Q 

L 

H 

B 

B 

L 

H 

CLEAR 


L 

B 

B 

B 

L 

PRESET 


L 

B 

B 

B 


— 







— 



B 


B 

L 

— 



B 


B 


NO CHANGE 


X I Don’t care 



TOSHIBA CORPORATION 
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TC74ACT74P/F/FW 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5 -6.0 

V 

DC Input Voltage 

V, N 

-0.5 ~V cc +0.5 

V 

DC Output Voltage 

V OUT 

-0.5 ~V cc +0.5 

V 

Input Diode Current 

I,K 

±20 

m A 

Output Diode Current 

J OK 

±50 

mA 

DC Output Current 

l OJT 

±50 

mA 

DC V^/Ground Current i 

*ce 

±100 

mA 

Power Dissipation 

p D 

500(DIP)*/180(SOP) 

mW 

Storage Temperature 

T s tg 

-65 -150 

°C 

Lead Temperature lOsec 

Tl 

300 

°C 


*500mW in the range of Ta= 
~40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
~10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

4. 5-5.5 

V 

Input Voltage 

V, N 

0 ~ Vcc 

V 

Output Voltage 

V OUT 

0 ~ Vcc 

V 

Operating Temperature 

Topr 

-40 - 85 

°c 

Input Rise and Fall Time 

dt/dv 

0-10 

ns/v 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25‘C 

Ta=-40~85°C 

UNIT 



WfA'M 



High-Level 

Input Voltage 

V, H 





B 

2.0 

I 

V 

Low-Level 

Input Voltage 

B 



■ 

I 

0.8 

fl 

0.8 

V 

High-Level 
Output Voltage 

B 




B 

B 

B 

4.4 

3. 80 

3. 85 

B 

V 

Low-Level 

Output Voltage 

V a 

V| N = 

V|H or V[L 

Ia=50/zA 

IOL=24mA 

IOL=75mA* 


B 



B 

Ha 

V 

Input Leakage Current 

I IN 

Vin =Vcc or GND 

5.5 

- 

- 


- 

±1.0 

W A 

Quiescent Supply Current 

Icc 

Vjm =Vcc or GND 

5.5 

- 

- 

■ 

- 

40.0 

^CC 

PER INPUT: Vin =3. 4V 
OTHER INPUT: Vcc or GND 

5.5 

B 

B 


| 

1.5 

mA 


* .-This spec indicates the capability of driving 50ft transmission lines. 
One output should be tested at a time for a 10ms maximum duration. 


TOSHIBA CORPORATION 




































TC74ACT74P/F/FN 



AC-108 







TC74ACT74P/F/FN 


AC ELECTRICAL CH ARACTERISTICS(C L =50pF, R l =500q, Input t r =t f =3ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 ~85°C 1 

UNIT 

V CC 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Propagation Delay Time 
(CK-Q.Q) 

tpLH 

tpHL 


5.0±0.5 


6.1 

9.2 

1.0 

10.5 

ns 

Propagation Delay Time 

(CLR, PR-Q, Q) 

. 

tpLH 
t pHL 


5.0±0.5 


6.5 

10.5 

1.0 

12.0 

Maximum Clock Frequency 

f MAX 


5.0±0.5 

95 

s 

1 

160 

- 

95 


MHz 

Input Capacitance 

Cix 


- 

5 

10 

- 

10 

pF 

Power Dissipation Capacitance 

Cpo(l) 


- 

35 

- 

_ 

-- 


Note(l) Cfd is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

I(X bpd = C PD * V 0C • f IX +1 OC /2( per F /F ) 


TOSHIBA CORPORATION 


AC-109 






TC74AC86P/F/FN 


QUAD EXCLUSIVE OR GATE 


The TC74AC86 is an advanced high speed CMOS QUAD 
EXCLUSIVE OR GATE fabricated with silicon gate and 
double-layer metal wiring C 2 MOS technology. 

It achieves the high speed operation similar to 
equivalent Bipolar Schottky TTL while maintaining the 
CMOS low power dissipation. 

The internal circuit includes an output buffer, which provides 
high noise immunity and stable output. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed * t p d=4.4ns(typ.) at Vqc = 5V 

• Low Power Dissipation Icc=4jU A(Max.) at Ta=25°C 

• High Noise Immunity Vnih = Vnil =28% Vcc(Min.) 

• Symmetrical Output Impedance — I loir I =IoL = 24mA(Min.) 

Capability of driving 50 Q 
transmission lines. 

• Balanced Propagation Delays tpm^tpHL 

• Wide Operating Voltage Range ••• V cc (opr)=2V~5.5V 

• Pin and Function Compatible with 74F 86 


IEC LOGIC SYMBOL 



1Y 

2Y 

3Y 

4Y 




mm 

B 

Y 

L 

L 

L 

L 




L 

H 

H 

H 

L 
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TC74AC86P/F/FN 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5 -6.0 

V 

DC Input Voltage 

V,N 

-0.5 -Vcc +0.5 

V 

DC Output Voltage 

v oirr 

-0.5 ~V cc +0.5 

V 

Input Diode Current 

I.K 

±20 

m A 

Output Diode Current 

*OK 

±50 

m A 

DC Output Current 

^OUT 

±50 

mA 

DC V^/Ground Current 

*00 

± 100 

mA 

Power Dissipation 

Pd 

500(DIP)*/180(SOP) 

mW 

Storage Temperature 

Tstg 

-65 -150 

°C 

Lead Temperature lOsec 

T L 

300 

°C 


*500mW in the range of Ta= 
-40°C- 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2.0-5. 5 

V 

Input Voltage 

V 1N 

o ~ v cc 

V 

Output Voltage 

V OUT 

0 ~~ v cc 

V 

Operating Temperature 

T 0 pr 

-40 - 85 

°c 

Input Rise and Fall Time 

dt/dv 

0~100(V CC =3.3±0.3V) 

0~ 20(Vcc= 5 ±0.5V) 

ns/v 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 

Vcc 

Ta=25‘t 

Ta=-40~85°C 

UNIT 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V 1H 


2.0 

3.0 

5.5 

m 

B 

B 

1.50 

2. 10 

3. 85 

B 

V 

Low-Level 

Input Voltage 

VlL 


H 

B 

B 

■ 

B 

■ 

V 

High-Level 
Output Voltage 

Voh 

V IN = 

V, H or V, L 

Ioh=-50#A 

1 

H 

mm 

H 

B 

1.9 

2.9 
4.4 

B 

V 

I 0H =-4mA 
IoH=~24mA 
Ioh =— 75mA* 

i 

2. 58 

3. 94 

B 

B 

2. 48 

3. 80 

3. 85 

B 

Low-Level 

Output Voltage 

Vql 

V 1N = 

V|h or Vil 

Iol=50/zA 

2.0 

3.0 

4.5 

H 

o o o 

ooo 


B 

0.1 

0.1 

0.1 

V 

IoL = 12mA 

IoL = 24mA 

I(X=75mA* 

3.0 

4.5 

5.5 

- 

: 

m 

: 

^1^11 

Input Leakage Current 

I IN 

Vin =Vcc or GND 

m 

- 

- 

±0.1 

- 

±1.0 

U a 

Quiescent Supply Current 

Icc 

V[n =Vcc or GND 

PEI 

- 

- 

4.0 

- 

40.0 


* :This spec indicates the capability of driving 50fl transmission lines. 
One output should be tested at a time for a 10ms maximum duration. 
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TC74AC86P / F / FN 


AC ELECTRICAL CH AR ACTERISTIC$(C L =60pF, R l = 500Q, Input t r =t,=3n$) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25t: 

■fWlffFf 5 ! 



JESEM 

TYP. 

MAX. 



Propagation Delay Time 

t pLH 


3.3±0 .3 

B 

7.6 

12.3 

1.0 

14.0 

I 

tpHL 


5.0±0.5 

■ 

5.6 

8.3 


9.5 


Input Capacitance 

C|N 


- 

5 

10 

- 



Power Dissipation Capacitance 

CpD(l) 


- 

56 

- 

- 

- 


Note(l) Cpd is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

I<X ep») =c PD • V(£ • f f\ +1 oc /4(per Gate) 


TOSHIBA CORPORATION 














TC74ACT86P/F/FN 


QUAD EXCLUSIVE OR GATE 


The TC74ACT86 is an advanced high speed CMOS QUAD 
EXCLUSIVE OR GATE fabricated with silicon gate and 
double-layer metal wiring C 2 MOS technology. 

It achieves the high speed operation similar to 
equivalent Bipolar Schottky TTL while maintaining the 
CMOS low power dissipation. 

This device may be used as a level converter for interfacing 
TTL or NMOS to High Speed CMOS. The inputs are compatible 
with TTL. NMOS and CMOS output voltage levels. The internal 
circuit includes an output buffer, which provides high noise 
immunity and stable output. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed t pd = 5.0ns (typ.) at V CC = 5V 

• Low Power Dissipation Icc = 4# A(Max.) at Ta=25°C 

• Compatible with TTL outputs ViL=0.8V(Max.) 

V !H =2.0V(Min.) 

• Symmetrical Output Impedance *** I Ioh I =IoL = 24mA(Min.) 

Capability of driving 50 Q 
transmission lines. 

• Balanced Propagation Delays tpLH^tpHL 

• Pin and Function Compatible with 74F 86 


IEC LOGIC SYMBOL 



1 Y 

2Y 

3Y 

4Y 



PIN ASSIGNMENT 



A 

B 

Y 

L 

L 

L 

L 


mm 


L 

mm 

H 

H 

L 
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TC74ACT86P/F/FN 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Voc 

-0.5 -6.0 

V 

DC Input Voltage 

V,N 

-0.5 ~V cc +0.5 

V 

DC Output Voltage 

V OUT 

-0.5 -^+0.5 

V 

Input Diode Current 

*IK 

±20 

mA 

Output Diode Current 

*OK 

±50 

mA 

DC Output Current 

I OUT 

±50 

mA 

DC V^/Ground Current 

*CC 

±100 

mA 

Power Dissipation 

p d 

500(DIP)*/180(SOP) 

mW 

Storage Temperature 

Tstg 

-65 -150 

°C 

Lead Temperature lOsec 

T l 

300 

°C 


*500mW in the range of Ta= 
~40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

4. 5-5.5 

V 

Input Voltage 

V,N 

0 ~ Vcc 

V 

Output Voltage 

V OUT 

o ~ Vcc 

V 

Operating Temperature 

Topr 

-40 - 85 

°c 

Input Rise and Fall Time 

dt/dv 

0 

1 

o 

ns/v 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 

Vcc 

Ta=25 <1 C 

Ta=-40— 85°C 

UNIT 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V IH 



2.0 


B 

2.0 

B 


Low-Level 

Input Voltage 

V|L. 


4.5 
l 

5.5 

B 

B 

0.8 

B 

0.8 


High-Level 
Output Voltage 

VoH 

V| N = 

Vih or V [L 

Ioh=-50//A 

IOH=-24mA 

IOH=-75mA* 

4.5 

4.5 

5.5 

4.4 

3. 94 

B 

B 

4.4 

3. 80 

3. 85 

B 


Low-Level 

Output Voltage 

VOL 

V|N= 

Vih °r V IL 

Iol=50/zA 

IoL“24mA 

I(X = 75mA* 

4.5 

4.5 

5.5 

B 

0.0 

0.1 

0. 36 

B 

H 


Input Leakage Current 

I IN 

Vin =Vcc or GND 

mm 

1 z 

- 

±0.1 

- 

±1.0 

//A 

Quiescent Supply Current 

Icc 

Vin =Vcc or GND 

i&l 


- 

4.0 

- 

40.0 

Alec 

PER INPUT: Vin =3.4V 
OTHER INPUT :Vccor GND 


- 

- 

1.35 

- 

1.5 

mA 


* :This spec indicates the capability of driving 50ft transmission lines. 
One output should be tested at a time for a 10ms maximum duration. 


TOSHIBA CORPORATION 
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TC74ACT86P/F/FN 


AC ELECTRICAL CH AR ACTERI$TICS(C L =50pF, R l =500q, Input t r =t f =3ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25‘t 

Ta=-40 ~85‘C 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Propagation Delay Time 

t pLH 
t pHL 


5.0±0.5 

- 

5.7 

10.5 

1.0 

12.0 

ns 

Input Capacitance 

C|N 


- 

5 

10 

- 

10 

P F 

Power Dissipation Capacitance 

Cpd(1) 


- 

23 

- 

- 



Note(l) Cfd is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 
l CCtpd =C PD * V(£ • f in +1 CC /4(per Gate) 






TC74AC109P/F/FN 


DUAL J-K FLIP FLOP WITH PRESET AND C LEAR 

The TC74AC109 is an advanced high speed CMOS 
DUAL J~K FLIP FLOP fabricated with silicon gate and 
double-layer metal wiring C 2 MOS technology. 

It achieves the high speed operation similar to equivalent 
Bipolar Schottky TTL while maintaining the CMOS low 
power dissipation. 

In accordance with the logic level on the J and K inputs this 
device changes stat e on the p ositive going transition of the clock 
pulse. CLEAR and PRESET are independent of the clock and 
accomplished by a low logic level on the corresponding input. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed Ivlax = 200MHz (typ.) at Vcc=5V 

• Low Power Dissipation — Icc = 4# A(Max.) at Ta=25°C 

• High Noise Immunity ^NIH ~Vnil ~28% Vcc(Min.) 

• Symmetrical Output Impedance — | foi I =IoL = 24mA(Min.) 

Capability of driving 50 Q 
transmission lines. 

• Balanced Propagation Delays •••••• t pl j_j ^ tpi-^ 

• Wide Operating Voltage Range — V cc (opr.)=2V~5.5V 

• Pin and Function Compatible with 74F109 



1CLR 1[ 

r-vq 

]« V CC 

1J 2[ 


]l5 2CLR 

IK 3[ 


] 14 24 

1CK 4[ 


] 13 2K 

1PR 5 £ 


] 12 2CK 

IQ 6Q 


]t1 2PR 

IQ 7C 


] TO 2Q 

GNO 8[j 


]9 20 

(TOP VIEW) 


TRUTH TABLE 


| INPUTS 

OUTPUTS 

FUNCTION 

|CLR 

PR 

j 

* 

m 

Q 

Q 

mm 

KB 

mm 

mm 

mm 

— 

EB 

CLEAR 

■3 

L 

X 

Efl 

mm 





L 

X 

mm 

mm 

MM 




O 

L 

KB 

-r 


EB 

NO CHANGE 


o 

L 

L 

EB 


KB 


m 

El 

EB 

n 

mm 

BIB 

mm 


KB 

n 

EB 

mm 

BUH 

El 

E33 

TOGGLE 

KB 

■3 

mm 

mm 

-L 

E9 

mm 

NO CHANGE 


X : Don't care 


TOSHIBA CORPORATION 
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TC74AC109P/F/FN 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

v cc 

-0.5 -6.0 

V 

DC Input Voltage 

v IN 

-0.5 ~V cc +0.5 

V 

DC Output Voltage 

V 0(jT 

-0.5 ~V cc +0.5 

V 

Input Diode Current 

I.K 

±20 

mA 

Output Diode Current 

*OK 

±50 

m A 

DC Output Current 

I OUT 

±50 

mA 

DC V^/Ground Current 

l CC 

±100 

mA 

Power Dissipation 

p d 

500(DIP)*/180(SOP) 

mW 

Storage Temperature 

Tstg 

-65 -150 

°C 

Lead Temperature lOsec 

T l 

300 

°C 


*500mW in the range of Ta= 
~40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
~10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2.0-5. 5 

V 

Input Voltage 

V,N 

0 — v cc 

V 

Output Voltage 

V OLT 

0 ~ v cc 

V 

Operating Temperature 

Topr 

-40 - 85 

°C 

Input Rise and Fall Time 

dt/dv 

0~100(V OC =3.3±0.3V) 

0~ 20(Vcc= 5 ±0.5V) 

ns/v 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 

Q 

Ta=25°C 

Ta=-40~85‘C 

UNIT 


TYP. 

B 

MIN. 

MAX. 

High-Level 

Input Voltage 

V IH 


ppi 

ill 

a 

mmm 

WRmm 

■ 

H 

1.50 

2. 10 

3. 85 

- 

V 

Low-Level 

Input Voltage 

V|L 



m 

H 

HI 

: 

0. 50 

0. 90 
1.65 

V 

High-Level 
Output Voltage 

Voh 

V,N= 

V IH or V| L 

Ion = ~ 50# A 

2.0 

3.0 

4.5 

1.9 

2.9 
4.4 

2.0 

3.0 

4.5 

B 


B 

V 

IoH=-4mA 

I ai --24mA 

IoH=-75mA* 


2. 58 

3. 94 

B 

B 

2. 48 

3. 80 

3. 85 

B 

Low-Level 

Output Voltage 

Vql 

V,N= 

Vih or V| L 

Iol=50#A 

2.0 

3.0 

4.5 

H 

0 

y 

B 


V 

IoL=12mA 

I a =24mA 

loL^BmA* 

3.0 

4.5 

5.5 

B 

m 


B 

0. 44 

0. 44 
1.65 


mm 

ViN =V CC or GND 

EH 



±0.1 


±1.0 

#A 

| Quiescent Supply Current 

Icc 

V| N = Vcc or GND 

Mi 

■ 


4.0 

- 

40.0 


* :This spec indicates the capability of driving 50ft transmission lines. 
One output should be tested at a time for a 10ms maximum duration. 


TOSHIBA CORPORATION 
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TC74AC109P/F/FN 


SYSTEM DIAGRAM 



TIMING REQUIREMENTS (Input t r =t f =3ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta= 

25 °C 

Ta=~40~85°C 

UNIT 

Vcc 

TYP. 

LIMIT 

LIMIT 




Minimum Pulse Width 

Uv(L) 


3. 3 ±0.3 

- 

8.0 

8.0 


(CK) 

t\V(H) 


5. 0+0. 5 

— 

5.0 

5.0 


Minimum Pulse Width 

t\V(L) 


3. 3±0. 3 

_ 

7.0 

7.0 


(CLR, PR) 


5. 0±0. 5 

- 

5.0 

5.0 


Minimum Set-Pulse Time 

t s 


3. 3±0. 3 

- 

9.0 

9.0 

ns 



5.0 ±0.5 


5.0 

5.0 

Minimum Hold Time 

_ . ___ ..... 

th 


3. 3±0. 3 

- 

0.0 

0.0 



5.0±0. 5' 


0.0 

0.0 


Minimum Removal Time 

1-rem 


3. 3+0. 3 

_ 

3.0 

3.0 


(CLR, PR) 


5. 0±0. 5 

- 

2.0 

2.0 
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TC74AC109P/F/FN 


AC ELECTRICAL CH AR ACTERI$TICS(C L =50pF, R l =500q, Input t r =t f =3ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25‘C 1 

Ta=-40~85t: 

UNIT 

V CC 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Propagation Delay Time 

t pLl 1 


3.3±0.3 

- 

8.2 

13.9 

1.0 

16.0 


(CK-Q. Q) 

t pi il 


5.0±0.5 

— 

6.1 

8.7 

1.0 

10.0 

ns 

Propagation Delays Time 

t pLl 1 


3.3+0. 3 

- 

8.5 

14.4 

1.0 

16.6 

(CLR, PR-Q, Q) 

tpHL 


5.0±0.5 

_ 

6.4 

9.1 

1.0 

10.5 


Maximum Clock Frequency 

^MAX 


3.3±0.3 

5.0±0.5 

55 

100 

120 

160 

i 

55 

100 


MHz 

Input Capacitance 

ClN 


- 

5 

10 

- 

10 

pF 

Power Dissipation Capacitance 

Cpd(I) 


- 

82 

- 

- 

- 


Note(l) Cpo is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

IcC6pd =c PD • Vqc* f | N -+I (£/2(per F/F) 





TC74ACT109P/F/FN 


DUAL J-K FLIP FLOP WITH PRESET AND CLEAR 


The TC74ACT109 is an advanced high speed CMOS 
DUAL J-K FLIP FLOP fabricated with silicon gate and 
double-layer metal wiring C 2 MOS technology. 

It achieves the high speed operation similar to equivalent 
Bipolar Schottky TTL while maintaining the CMOS low 
power dissipation. 

These devices may be used as a level converter for 
interfacing TTL or NMOS to High Speed CMOS. The 
inputs are compatible with TTL, NMOS and CMOS output 
voltage levels. 

In accordance with the logic level applied to the J and K 
inputs, the output changes s tate on the p ositive g oing 
transition of the clock pulse. CLEAR and PRESET are 
independent of the clock and are accomplished by a low logic 
level on their inputs. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed fMAX = 185MHz (typ.) at Vcc=5V 

• Low Power Dissipation Icc = 4# A (Max.) at Ta=25°C 

• Compatible with TTL outputs ViL=0.8V(Max.) 

V, H =2V(Min.) 

• Symmetrical Output Impedance •••[ Iqh | =IoL = 24rriA(Min.) 

Capability of driving 50 Q 
transmission lines. 

• Balanced Propagation Delays IpLH^pHL 

• Pin and Function Compatible with 74F 109 



TRUTH TABLE 



INPUTS 

OUTPUTS 

FUNCTION 

^LR 

PR 

J 

EB 

WXM 

HQH 

wm 

mm 

EB 

MM 

MM 

MM 

MM 

EB 

CLEAR 

H 

MM 

MM 

MM 

aai 

EB 

MM 

PRESET 

L 

L 

MM 

MM 

MM 

H 

mm 


Eg 

EB 

L 

EB 

s 

Qn 


NO CHANGE 

E3 

El 

MM 

L 

s 

L 

EB 


H 

El 

MM 

EB 

s 

H 

L 


H 

H 

H 

L 

BOB 

EM 

Qn 

TOGGLE 

H 

H 

X 

MM 

MM 

E3B 

Qn 

NO CHANGE 


X : Don't care 
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TC74ACT109P/F/FN 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5 -6.0 

V 

DC Input Voltage 

V IN 

~0.5 ^Vcq+0.5 

V 

DC Output Voltage 

v our 

-0.5 ~V cc +0.5 

V 

Input Diode Current 

IlK 

±20 

mA 

Output Diode Current 

*OK 

±50 

mA 

DC Output Current 

^our 

±50 

mA 

DC V^/Ground Current 

*cc 

±100 

mA 

Power Dissipation 

P D 

500(DIP)*/180(SOP) 

mW 

Storage Temperature 

Tstg 

-65 — 150 

°C 

Lead Temperature lOsec 

Tl 

300 

°C 


*500mW in the range of Ta= 
-40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
- 10m W/°C should be applied 
up to 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

4.5* — ’5-5 

V 

Input Voltage 

V,N 

0~Vcc 

V 

Output Voltage 

V OUT 

0 — v cc 

V 

Operating Temperature 

T 0 pr 

-40 - 85 

°c 

Input Rise and Fall Time 

dt/dv 

0-10 

ns/v 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 

Vcc 

Ta=25°C 

Ta=-40~851C 

UNIT 

MIN. 

TYP. 




High-Level 

Input Voltage 

Vm 


4.5 
l 

5.5 

2.0 

B 

■ 

2.0 

I 

V 

Low-Level 

Input Voltage 

V|L 


4.5 
l 

5.5 

■ 

B 

0.8 

B 

0.8 

V 

V 

V 

High-Level 
Output Voltage 

Vo-I 

V,N= 

ViHor Viu 

Ioh =_ 50 11 A 
IoH=-24mA 
IoH = ~75mA* 

4.5 

4.5 

5.5 

0 

B 

B 

4.4 

3. 80 

3. 85 

B 

Low-Level 

Output Voltage 

VOL 

V, N = 

Vih or V|i. 

I(X = 50/“ A 
}a=24 m A 
I a =75mA* 


H 

0.0 


B 

islrf 

BlftM 

Input Leakage Current 

1 IN 

V, N =V fT or GND 


- 

- 

±0.1 

- 

±1.0 

U A 

Quiescent Supply Current 

l cc 

V nsj =Vcc or GND 

m 

- 

- 

4.0 

- 

40.0 

Alec 

PER INPUT: Vcc =3. 4 V 
OTHER INPUTiVcc or GND 

5.5 


- 

1.35 

- 

1.5 



mA 


* :This spec indicates the capability of driving 50 Q transmission lines. 


One output should be tested at a time for a 10ms maximum duration. 


TOSHIBA CORPORATION 
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TC74ACT109P/F/FN 



TIMING REQUIREMENTS(lnput t r =t f =3ns) 



TOSHIBA CORPORATION 
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TC74ACT109P/F/FN 


AC ELECTRICAL CHARACTERISTIC$(C L =50pF, R U =500Q, Input t r =t f =3n$) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25t 


UNIT 

Vcc 

1MM 


mam 

mmzm 


Propagation Delay Time 
(CK-Q.Q) 

tpLH 

tpHL 


5.0±0.5 

B 

6.1 

10.4 

1.0 

11.4 

ns 

Propagation Delay Time 
(CLR.PR-Q.Q) 

tpLH 

tpHL 


5.0±0.5 


6.3 

9.6 


B 

Maximum Clock Frequency 

f MAX 




160 

- 

85 


MHz 

Input Capacitance 

ClN 


- 

5 

10 

- 

10 

P F 

Power Dissipation Capacitance 

tSSSSM 


■m 

■EDI 

- 

- 

- 


Noted) Cpo is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

IcCfcpd = CpD • V<x* f in+I <£/2(per F/F) 


TOSHIBA CORPORATION 





























TC74AC112P/F/FN 


DUAL J-K FLIP FLOP WITH PRESET AND CLEAR 


The TC74AC112 is an advanced high speed CMOS 
DUAL J-K FLIP FLOP fabricated with silicon gate and 
double-layer metal wiring C 2 MOS technology. 

It achieves the high speed operation similar to equivalent 
Bipolar Schottky TTL while maintaining the CMOS low 
power dissipation. 

In accordance with the logic level on the J and K inputs this 
device changes stat e on the n egative going transition of the clock 
pulse. CLEAR and PRESET are independent of the clock and 
accomplished by a low logic level on the corresponding input. 
All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed fMAX = l?OMHz(typ.) at Vcc=5V 

• Low Power Dissipation I(X=4/z A(Max.) at Ta=25°C 

• High Noise Immunity V 1 \>ih = Vnil =28% Vec(Min.) 

• Symmetrical Output Impedance •••! Ioh I =IoL = 24mA(Min.) 

Capability of driving 50 Q 
transmission lines. 

• Balanced Propagation Delays tpLH 45 tpHL 

• Wide Operating Voltage Range — V cc (opr)=2V~5.5V 

• Pin and Function Compatible with 74F 112 






1CK IQ 


3 16 Vcc 

IK 2[ 


] 15 1CLR 

1J 3[ 


] 14 

ipr 4 jr 


] 13 2CK 

IQ i[ 


3 12 2K 

IQ 6Q 


]11 2J 

N> 

ol 

•*4 

rn 


]10 2PR 

GND 8[ 


]9 2Q 

(TOP VIEW) 


TRUTH TABLE 


| INPUTS 

OUTPUTS 

FUNCTION 

CLR 

PR 

mm 

mm 


Q 

~Q 

L 

mm 

X 

X 

X 

L 

H 

CLEAR 

mm 

L 

X 

mm 

B 

H 

L 

PRESET 


L 

mm 

mm 

B 

H 

H 




mm 

n 

B 

fEBM 


NO CHANGE 



L 

mm 

mm 

Efl 

B 





mm 

mm 


<- 





■a 

mm 

p» 

E2I 

TOGGLE 

S3 

H 

El 

IB 

mm 

l»!l 

EM 

NO CHANGE 


X : Don't care 


TOSHIBA CORPORATION 


IEC LOGIC SYMBOL 


,P ,"W 


IK (2) 

1CLROiIfc^| 
2PR 051 


S 

1J 

■|> Cl 
IK 
R 


(11) 


2J 

2CK1HLJ 
2K <H> 

2CLR 05M 


Jfilio 


J52iq 
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TC74AC112P/F/FN 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

~0.5 -6.0 

V 

DC Input Voltage 

V| N 

-0.5 -Vcj. +0.5 

V 

DC Output Voltage 

Volt 

-0.5 ~V tc +0.5 

V 

Input Diode Current 

Iik 

±20 

m A 

Output Diode Current 

^OK 

±50 

m A 

DC Output Current 

*OLT 

±50 

m A 

DC V cc /Ground Current 

*CC 

± 100 

mA 

Power Dissipation 


500(DIP)*/180(SOP) 

mW 

Storage Temperature 

Tstg 

-65 -150 

°C 

Lead Temperature lOsec 

T,. 

300 

°c 


*500mW in the range of Ta= 
~40°C- 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2. 0-5. 5 

V 

Input Voltage 

V, N 

0- Vcc 

V 

Output Voltage 

Volt 

0 — Vcc 

V 

Operating Temperature 

T 0 pr 

-40 - 85 

°c 

Input Rise and Fall Time 

dt/dv 

0~100(V CC =3.3±0.3V) 

0~ 20(Vcc= 5 ±0.5V) 

ns/v 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 

Vcc 

Ta=25°C 

Ta=-40— 85°C 

UNIT 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V, H 


2.0 

3.0 

5.5 

1.50 

2. 10 

3. 85 

- 

- 

1.50 

2. 10 

3. 85 

- 

V 

Low-Level 

Input Voltage 

VlL 


2.0 

3.0 

5.5 

- 

- 

0. 50 

0. 90 
1.65 

- 

0. 50 

0. 90 
1.65 

V 

High-Level 
Output Voltage 

Vqh 

V,N= 

V| H or V, L 

Ioh =_ 50^A 

2.0 

3.0 

4.5 

1.9 

2.9 
4.4 

2.0 

3.0 

4.5 

- 

1.9 

2.9 
4.4 

- 

V 

IoH=~4mA 
Ioh = ~ 24mA 
I()H=-75mA* 

3.0 

4.5 

5.5 

2. 58 

3. 94 

- 

- 

2. 48 

3. 80 

3. 85 

- 

Low-Level 

Output Voltage 

V a 

V,N= 

Vih or Vil 

Iol=50/iA 

2.0 

3.0 

4.5 

- 

0.0 

0.0 

0.0 

0. 1 

0. 1 

0. 1 

- 

0. 1 

0. 1 

0. 1 

V 

IoL = 12mA 

IoL = 24mA 

IoL~75mA* 

3.0 

4.5 

5.5 

- 

- 

0. 36 

0. 36 

- 

0.44 

0.44 

1.65 

Input Leakage Current 

I IN 

ViN =V C c or GND 

5.5 

- 

- 

±0. 1 

- 

±1.0 

U A 

Quiescent Supply Current 

Icc 

V, N = Vcc or GND 

5.5 

- 

- 

4.0 

- 

40.0 


* :This spec indicates the capability of driving 50(1 transmission lines. 
One output should be tested at a time for a 10ms maximum duration. 


TOSHIBA CORPORATION 


AC-125 








TC74AC112P/F/FN 


SYSTEM DIAGRAM 



TIMING REQUIR EM ENTS( Input t r =t f =3ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 

Ta=25t) 

Ta=-40~85°C 

UNIT 

Vcc 

TYP. 

LIMIT 

LIMIT 





- 

7.5 

5.0 

7.5 

5.0 

ns 





- 

7.0 

5.0 

7.0 

5.0 





- 

n.o 

6.0 

11.0 

6.0 





- 

0.0 

0.0 

0.0 

0.0 

Minimum Removal Time 
(CLR, PR) 



3.3±0.3 

5.0±0.5 

- 

3.0 

2.0 

3.0 

2.0 


TOSHIBA CORPORATION 
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TC74AC112P/F/FAI 


AC ELECTRICAL CHARACTERISTICS(C L =50pF, R L =600o, Input t r =t,=3ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40~85°C 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Propagation Delay Time 

tpUl 


3.3±0.3 

- 

9.1 

15.5 

1.0 

17.8 


(CK-Q, Q) 

tpllL 


5.0±0.5 

— 

6.5 

9.4 

1.0 

10.8 

ns 

Propagation Delay Time 

t pUl 


3.3±0.3 

- 

8.6 

14.6 

1.0 

16.8 

(CLR, PR-Q, Q) 

tpllL 


5.0±0.5 

[ 

- 

5.8 

8.3 

1.0 

9.6 


Maximum Clock Frequency 

f MAX 


3.3+0.3 

5.0±0.5 

45 

80 

90 

150 

- 

45 

80 

- 

MHz 

Input Capacitance 

C|N 


- 

5 

10 

- 

10 

pF 

Power Dissipation Capacitance 

Crd(1) 


- 

85 

- 

- 

- 


Note(l) Cpo is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 
icCfcpd^CPD • Vcr*fjN+I QC^per F/F) 




TC74AC125P/F/FN. TC74AC126P/F/FN 


TC74AC125P/F/FN QUAD BUS BUFFER 
TC74AC126P/F/FN QUAD BUS BUFFER 


The TC74AC125/126 are advanced high speed CMOS 
QUAD BUS BUFFERs fabricated with silicon gate and 
double-layer metal wiring C 2 MOS technology. 

They achieve the high speed operation similar to 
equivalent Bipolar Schottky TTL while maintaining the 
CMOS low power dissipation. __ 

The TC74AC125 requires the 3-state control input G to 
be set high to place the output into the high impedance 
state, whereas the TC74AC126 requires the control input 
to be set low to place the output into high impedance. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 


FEATURES: 

• High Speed 

• Low Power Dissipation 

• High Noise Immunity 

• Symmetrical Output Impedance 


• Balanced Propagation Delays ••• 

• Wide Operating Voltage Range 


• t p d=4.7ns(typ.) at Vcc=5V 

• Icc-8# A (Max.) at Ta=25°C 

• Vnih=V nil =28% Vcc(Min.) 

• I foil I =I<x-24mA(Min.) 

Capability of driving 50 Q 
transmission lines. 

• tpunM \l 

• V <x (opr)=2V-5.5V 




1 

PJDIP14- 

P-300) 



1 

1 

F(SOP14- P-300) 

FN(SOL14-P-150) 



PIN ASSIGNMENT 


Pin and Function Compatible with 74F 125/126 
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TC74AC125P/F/FN, TC74AC126P/F/FN 
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TC74AC125P/F/FN. TC74AC126P/F/FN 


ABSOLUTE MAXIMUM RATINGS 


*500mW in the range of Ta= 
-40°C~~ 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C should be applied 
up to 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2.0~5.5 

V 

Input Voltage 

V,N 

0-Vcc 

V 

Output Voltage 

^OUT 

0 ~ Vcc 

V 

Operating Temperature 

Topr 

-40 - 85 

°c 

Input Rise and Fall Time 

dt/dv 

. 

0~100(V CC =3.3±0.3V) 
0~ 20(V<x« 5 +0.5V) 

ns/v 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 


TEST CONDITION 

Vcc 

Ta=25°C 

Ta=-40~85°C 

UNIT 



MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V,H 


2.0 

3.0 

5.5 

1.50 

2. 10 

3. 85 



B 

1.50 

2. 10 

3. 85 

- 

V 

Low-Level 

Input Voltage 

HRj 


2.0 

3.0 

5.5 

- 

- 

M 

_ 

I 

V 

High-Level 
Output Voltage 

VoH 

V,N = 

V| H or V, L 

Iqh=-50juA 

2.0 

3.0 

4.5 

1.9 

2.9 
4.4 

2.0 

3.0 

4.5 

- 

1.9 

2.9 
4.4 

- 

V 

Ioh=— 4mA 
Iot-i=— 24mA 
IoH—~75m A* 

3.0 

4.5 

5.5 

2. 58 

3. 94 

- 

B 

2. 48 

3. 80 

3. 85 



Low-Level 

Output Voltage 

Vql 

V,N = 

V|ii or V il 

Iol=50/zA 

2.0 

3.0 

4.5 

: 

m 

0.1 

0.1 

0.1 

- 

0.1 

0.1 

0.1 

V 

IoL=12mA 

IoL = 24mA 

IoL=75mA* 

3.0 

4.5 

5.5 


- 

m 

- 

m 

3-State Output 
Off-State Current 

Iqz \ 

Vin-Vih or Vil 

Vqut— V cc or GND 

5.5 

■ 

B 

±0.5 

B 

±5.0 

U A 

Input Leakage Current 

I IN 

Vin=Vcc or GND 

ESS 

- 

- 

±0.1 

- 

±1.0 

Quiescent Supply Current 

Icc 

V,N=V cc or GND 

HI 

- 

- 

8.0 

- 

80.0 


♦ :This spec indicates the capability of driving 50 Q transmission lines. 


One output should be tested at a time for a 10ms maximum duration. 

TOSHIBA CORPORATION — 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5 -6.0 

V 

DC Input Voltage 

V,N 

-0.5 -Vcc +0.5 

V 

DC Output Voltage 

Varr 

-0.5 ~Vcc+0.5 

V 

Input Diode Current 

I.K 

±20 

mA 

Output Diode Current 

*OK 

±50 

mA 

DC Output Current 

*OUT 

±50 

mA 

DC V cc /Ground Current 

*cc 

±100 

mA 

Power Dissipation 

Pd 

500(DIP)*/180(SOP) 

mW 

Storage Temperature 

Tstg 

-65 ' — '150 

°C 

Lead Temperature lOsec 


300 

°C 
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TC74AC125P/F/FN. TC74AC126P/F/FN 


AC ELECTRICAL CH ARACTERlSTlCS(C L =50pF, R l = 500Q, Input t r =t f =3n$) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 1 

HEBEjgga 

UNIT 



nisa 

imm 


MMM 

Propagation Delay Time 

tpLH 

fc pHL 


3.3±0.3 

5.0±0.5 

- 

m 


1.0 

1.0 


ns 

Output Enable Time 

tpZL 

tpZH 


3.3±0.3 

5.0±0.5 

- 

ii 

ki 

1.0 

1.0 

■ 

Output Disable Time 

tpLZ 

t pHZ 


Bi 

~ 

5.1 

4.6 

8.8 

6.6 

1.0 

1.0 

10.0 

7.5 

BEEBBHTTTTTTTTT— 

USSM 


- 

5 

10 

- 

10 

pF 

Output Capacitance 

■23S1 


- 

10 

- 

- 

- 

Power Dissipation Capacitance 

KSftKQl 


- 

24 

- 

- 

- 


Note(l) Cpo is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

I(X epd =C PD * V<£ * * in CC / 4 (P er Gate) 


TOSHIBA CORPORATION 
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TC74AC1 38P / F / FIN! 


3-TO-8 LINE DECODER 

The TC74AC138 is an advanced high speed CMOS 3~to~8 
DECODER fabricated with sillicon gate and double-layer 
metal wiring C 2 MOS technology. 

It achieves the high speed operation similar to 
equivalent Bipolar Schottky TTL while maintaining the 
CMOS low power dissipation. 

When the device is enabled, 3 Binary Select Jn puts (A,B 
and C) determine which one of the outputs (Y0-Y7) will 
go low. 

When enable input Gl is held low or either G2A or G2B 
is held high, decoding function is inhibited and all outputs 
go high_. _ 

Gl, G2A, and G2B inputs are provided to ease cascade 
connection and for use as an address decoder for memory 
systems. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed t p d=5,9ns(typ.) at Vcc = 5V 

• Low Power Dissipation \qc=&H A (Max.) at Ta=25°C 

• High Noise Immunity V\ih =V\il =2896 Vcc(Min.) 

• Symmetrical Output Impedance •••! Ion I =I<x=24mA(Min.) 

Capability of driving 50Q 
transmission lines. 

• Balanced Propagation Delays tpLH^tpHL 

• Wide Operating Voltage Range ••• V cc ( opr ) = 2 V ~~ 5 . 5 V 

• Pin and Function Compatible with 74F 138 




TOSHIBA CORPORATION 
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TC74AC138P/FIFN 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5 -6.0 

V 

DC Input Voltage 

V,N 

-0.5 ~V cc +0.5 

V 

DC Output Voltage 

V OUT 

-0.5 ~V cc +0.5 

V 

Input Diode Current 

I.K 

±20 

m A 

Output Diode Current 

*0K 

±50 

mA 

DC Output Current 

I OUT 

±50 

mA 

DC V^/Ground Current 

^CC 

±200 

mA 

Power Dissipation 

Pd 

500(DIP)*/180(SOP) 

mW 

Storage Temperature 

Tstg 

-65 -150 

°C 

Lead Temperature lOsec 

Tl 

300 

V 


*500mW in the range of Ta= 
-40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

V<x 

2.0-5. 5 

V 

Input Voltage 

V,N 

0 ~~ v cc 

V 

Output Voltage 

^OUT 

0-Vcc 

V 

Operating Temperature 

T 0 pr 

-40 - 85 

°c 

Input Rise and Fall Time 

dt/dv 

0~100(V CC =3.3±0.3V) 
0~ 20(Vcc= 5 ±0.5V) 

ns/v 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 

Voc 

Ta=25‘C 

Ta=-40~85°C 

UNIT 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V IH 


2.0 

3.0 

5.5 

wmm 

KIM 

Ha 


■ 

1.50 

2. 10 

3. 85 

H 

V 

Low-Level 

Input Voltage 

V|L 


2.0 

3.0 

5.5 

H 

H 

l 

H 

0. 50 

0. 90 
1.65 

V 

High-Level 
Output Voltage 

Von 

V 1N = 

V, H or V 1L 

Ioh=~50^A 

2.0 

3.0 

4.5 

Wi 

m 

2.0 

3.0 

4.5 

H 


H 

V 

Ioh=— 4mA 

IoH = “24mA 

IoH=-75mA* 

i 

2. 58 

3. 94 

H 

H 

2.48 

3. 80 

3. 85 

a 

Low-Level 

Output Voltage 

VOL 

V, N = 

Vih or V| L 

Iol=50//A 

jyi 

1 

H 

0.0 

0.0 

0.0 

0.1 

0.1 

0.1 

■ 

0.1 

0.1 

0. 1 

V 

IoL = 12mA 

I(X“24mA 

IoL=75mA* 

3.0 

4.5 

5.5 

H 

B 

■mg 

- 

m 

Input Leakage Current 

I IN 

Vin =V(X or GND 


- 

- 

±0.1 

- 

±1.0 

fiA 

Quiescent Supply Current 

Icc 

V|N =V(x or GND 

EH 

- 

- 

8.0 

- 

80.0 


* :This spec indicates the capability of driving 50ft transmission lines. 
One output should be tested at a time for a 10ms maximum duration. 
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TC74AC138P/F/FN 


TRUTH TABLE 


INPUTS 



ENABLE 

SELECT 

^jj 

H 

| 


| 

i 


i 

G1 


^23 

C 

B 

A 

L 

B 

B 

B 

B 

B 

B 

■US 

■S 

H 

H 

L2L 

H 

H 

NONE 

B 

B 

B 

B 

B 

B 

H 

H 

H 






NONE 

B 

B 

H 

B 

B 

B 

B 

H 

H 

H 





NONE 

B 

L 

L 

L 

L 

B 

L 



H 

H 




YO 

B 

L 

B 

L 

B 

H 

H 

B 

H 

H 

H 




Y1 

B 

B 

L 

L 

H 

L 

H 

H 







Y2 

B 

L 

L 

L 






L 


H 

H 

H 

Y3 

B 

B 

L 


L 

L 


H 

H 

H 

L 

H 

H 

H 

Y4 

B 

un 

L 


L 

H 

B 

H 

H 

H 

H 

L 



Y5 

B 

B 

B 


H 

L 

B 

H 

H 

H 

H 


B 


Y6 

B 

B 

B 

B 

B 

B 

B 

B 


B 

H 

H 

B 

m 

Y7 


X : DON'T CARE 


LOGIC DIAGRAM 
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TC74AC138P/F/HH 


AC ELECTRICAL CH ARACTERISTICS(C L =50pF, R l = 500Q, Input t r =t f =3ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 ~85°C 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Propagation Delay Time 

tpLH 


3.3±0.3 

- 

8.5 

14.2 

1.0 

16.3 


(A, B, C-Y) 

t pHL 


5.0±0.5 

— 

6.4 

9.2 

1.0 

10.5 


Propagation Delay Time 

t pLH 


3.3±0.3 

- 

7.5 

12.8 

1.0 

14.7 

ns 

(Gl-Y) 

t pHL 


5.0±0.5 

— 

6.1 

8.9 

1.0 

10.2 

Propagation Delay Time 

t pLH 


3.3±0.3 

- 

8.8 

15.0 

1.0 

17.3 


(G2-Y) 

tpHL 


5.0±0.5 

— 

7.2 

10.5 

1.0 

12.0 


Input Capacitance 

ClN 


- 

5 

10 

- 

10 

pF 

Power Dissipation Capacitance 

Cpd(1) 


- 

143 

- 

- 

- 


Noted) CpD is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 
iccepipCpD • Voc-fiN-lcc 





TC74ACT138P/F/FN 


3-TO-8 LINE DECODER 

The TC74ACT138 is an advanced high speed CMOS 3-to~8 
LINE DECODER fabricated with sillicon gate and double 
-layer metal wiring C~MOS technology. 

It achieves the high speed operation similar to 
equivalent Bipolar Schottky TTL while maintaining the 
CMOS low power dissipation. 

This device may be used as a level converter for 
interfacing TTL or NMOS to High Speed CMOS. The 
inputs are compatible with TTL, NMOS and CMOS output 
voltage levels. 

When the device is enabled, 3 Binary Select_inputs (A,B 
and C) determine which one of the outputs (Y0-Y1) will 
go low. _ 

When enable input G1 is held low or either G2A or G2B 
is held high, decoding function is inhibited and all outputs 
go high. _ 

Gl, G2A, and G2B inputs are provided to ease cascade 
connection and for use as an address decoder for memory 
systems. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed tpd=6.0ns(typ.) at Vcc=5V 

• Low Power Dissipation Icc=8// A(Max.) at Ta=25°C 

• Compatible with TTL outputs V il =0.8V (Max.) 

V in =2.0 V (Min.) 

• Symmetrical Output Impedance ••• 1 1 ohI =Iol =24mA(Min.) 

Capability of driving 50 Q 
transmission lines. 

• Balanced Propagation Delays tpLH^tpHL 

• Pin and Function Compatible with 74F138 



IEC LOGIC SYMBOL 



TOSHIBA CORPORATION 


AC-136 











TC74ACT138P/F/FN 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

— 0.5 — 6.0 

V 

DC Input Voltage 

V,N 

-0.5 ~V cc +0.5 

V 

DC Output Voltage 

V OLT 

-0.5 ~V cc +0-5 

V 

Input Diode Current 

I|K 

±20 

mA 

Output Diode Current 

*OK 

±50 

mA 

DC Output Current 

I 

i OUT | 

±50 

mA 

DC V^/Ground Current 

*CC 

±200 

mA 

Power Dissipation 


500(DIP)*/180(SOP) 

mW 

Storage Temperature 

Tstg 

-65 ~ 150 

°C 

Lead Temperature lOsec 


r 300 

°c 


*500mW in the range of Ta= 
“40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shail be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

4. 5-5.5 

V 

Input Voltage 

V iN 

0 — v cc 

V 

Output Voltage 

V OUT 

0 ~~ v cc 

V 

Operating Temperature 

Topr 

-40 - 85 

°c 

Input Rise and Fall Time 

dt/dv 

0-10 

ns/v 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 

v a 

Ta=25 c C 

Ta=-40~85t: 

UNIT 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V, H 



q 

B 

B 

2.0 

B 


Low-Level 

Input Voltage 

V 1L 


B 

B 

B 


B 

0.8 

V 




Ioh=“ 50#A 
IOH==-24mA 
la-F -75mA* 

m 

4.4 

3. 94 

4.5 



m 

B 

V 

Low-Level 

Output Voltage 

VOL 

_i 

> 

ii 

la =50 //A 
la =24 m A 
Ia=75m A* 

ifH 

III 

- 

0.0 

0.1 

0. 36 

B 

0.1 

0. 44 
1.65 

V 

Input Leakage Current 

I IN 

ViN -Vcc or GND 

5.5 

- 


Bill 


±1,0 

u A 

,, 

Quiescent Supply Current 

Icc 

ViN =Vcc or GND 

5.5 

- 

- 

■33 

■ 

80.0 

Alec 

PER INPUT: V in =3. 4V 
OTHER INPUT:Vcc or GND 

5.5 

- 

- 

1.35 


1.5 



* :This spec indicates the capability of driving 50fl transmission lines. 
One output should be tested at a time for a 10ms maximum duration. 








































TC74ACT1 38P / F / FN 



LOGIC DIAGRAM 



TOSHIBA CORPORATION 


AC-138 































































TC74ACT138P/F/FN 


AC ELECTRICAL CHAR ACTERISTICS(C L =50pF,R L =5000 , Input t r =t f =3ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 ~85°C 

UNIT 

V cc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Propagation Delay Time 
(A.B.C-Y) 

t pLH 

t pHL 


5.0±0. 5 

- 

6.7 

10. 1 

1.0 

11.5 

ns 

Propagation Delay Time 
(Gl-Y) 

fc pLH 

t pHL 


5.0±0.5 

- 

6.8 

10.5 

1.0 

12.0 

Propagation Delay Time 
(G2-Y) 

tpLH 

t PHL 


5.0±0.5 

- 

6.9 

11.0 

1.0 

12.5 

Input Capacitance 

C IN 



5 

10 

- 

10 

pF 

Power Dissipation Capacitance 

Cpd(1) 


- 

55 

- 

- 

- 


Note(l) Cpd is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

I CCbpd :=C PD * V <X * f IN +I CC 






TC74AC139P/F/FN 


DUAL 2-TO-4 LINE DECODER 

The TC74AC139 is an advanced high speed CMOS 2 to 4 
LINE DECODER/DEMULTIPLEXER fabricated with 
silicon gate and double-layer metal wiring C 2 MOS 
technology. 

It achieves the high speed operation similar to 
equivalent Bipolar Schottky TTL while maintaining the 
CMOS low power dissipation. 

The active low enable input can be used for gating or it 
can be used as a data input for demultiplexing 
applications. 

When the enable input is held high, all four outputs are 
fixed at a high logic level independent of the other inputs. 

All inputs are equipped with protection circuits against 
static discharge or trasient excess voltage. 

FEATURES: 

• High Speed t pd =5.9ns(typ.)at Vcc=5V 

• Low Power Dissipation I cc =8// A(Max.)at Ta=25°C 

• High Noise Immunity Vnjih=Vnil28% V<x (Min.) 

• Symmetrical Output Impedance *•* | Iqh I = I<x = 24m A ( Min . ) 

Capability of driving 50 Q 
transmission lines. 

• Balanced Propagation Delays * tpm^tpHL 

• Wide Operating Voltage Range ••• V<x (opr) =2V~~ 5.5V 

• Pin and Function Compatible with 74F139 


IEC LOGIC SYMBOL 



2Q JlShJ 


I ^blYO 

2^1Y2 

t 

bkiliL g y~] 

^fljL 2 Y2 

^I2L 2 Y3 



o ^Liyo 
^Liyi 

^1Y2 

3 \IZL 1Y 3 

^^L 2 yo 
\ ftfl .. 2 yi 
^M-2Y2 
M-2Y3 




r— 

— i 


jT"" 

— n 


10 1 c 

~L 



3 16 Vcc 

1A 2[ 

— 


X” 

3 15 2 G 

i b 3 n 

— 




— 

3 14 2 A 

1 Y0 4 C 

-C 




— 

3 13 2 B 

1 Y1 5 C 

-c 




0- 

3 12 2Y0 

1 Y2 6 C 

-c 




D~- 

3 11 2Y1 

1 Y3 7 C 

-c 




0- 

3 10 2Y2 

GNO 8 C 




— 


3 9 2 Y3 


(TOP VIEW) 


TRUTH TABLE 



OUTPUTS 

SELECTED 

OUTPUT 



Q 

B 




El 

□ 

H 

□ 

D 

D 

D 

s 

5 

NONE 

L 

D 

D 

D 

D 

a 

D 

Y0 

L 

D 

D 

□ 

D 

D 

D 

Yt 

L 

□ 

D 

a 

□ 

D 

a 


L 

D 

□ 

D 

□ 

□ 

D 

Y3 


X I Don’t care 


TOSHIBA CORPORATION 
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TC74AC139P/F/FN 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

— 05 —6.0 

V 

DC Input Voltage 

Vin 

-0.5 -Vcc +0.5 

V 

DC Output Voltage 

Volt 

-0.5 -Vcc+0.5 

V 

Input Diode Current 

Iik 

±20 

mA 

Output Diode Current 

*OK 

±50 

mA 

DC Output Current 

^OUT 

±50 

mA 

DC V^/Ground Current 

*CC 

±200 

mA 

Power Dissipation 

Pd 

500(DIPW180(SOP) 

mW 

Storage Temperature 

Tstg 

-65 -150 

°C 

Lead Temperature lOsec 

Tl 

300 

°C 


*500mW in the range of Ta= 
~40°C- 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m W, 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2.0 — 5.5 

V 

Input Voltage 

V,N 

0 — Vqq 

V 

Output Voltage 

V OUT 

0 ~ Vcc 

V 

Operating Temperature 

Topr 

-40 - 85 

°c 

Input Rise and Fall Time 

dt/dv 

! 

0-100(V cc =3.3±0.3V) 

0- 20(V(x“ 5 ±0.5V) 

ns/v 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 



Ta=25'C 


UNIT 




MIN. 

MAX. 

High-Level 

Input Voltage 

V, H 


Pfil 

ill 

§§§| 

BE! 

Ed 

a 

a 


- 

V 


VlL 


2.0 

3.0 

5.5 

H 

a 

0. 50 

0. 90 
1.65 

- 

0. 50 

0. 90 

1. 65 

V 

High-Level 
Output Voltage 

Vqh 

V,N= 

V, H °r V 1L 

Ioh^-50/zA 


1.9 

2.9 
4.4 

m 

— _ — 

1.9 

2.9 
4,4 

- 

V 

Iai=-4mA 
IoH=-24mA 
Ioi=— 75mA* 

3.0 

4.5 

5.5 

2. 58 

3. 94 

; 

: 

2. 48 

3. 80 

3. 85 

a 

Low-Level 

Output Voltage 


V,N= 

Vih or V|l 

Iol=50//A 


a 

0.0 

0.0 

0.0 

m 

a 

0. 1 
0.1 

0. 1 

V 

IoL=12mA 

I OL =24mA 

IoL = 75mA* 

3.0 

4.5 

5.5 


- 


; 

0. 44 

0. 44 
1.65 

Input Leakage Current 

I IN 

V in =Vcc or GND 

i3El 

B 

- 

E 


±1.0 

fiA 

Quiescent Supply Current 

lex: 

Vin =Vcc or GND 


- 

- 

■03 

■ 

Mill! 


* .-This spec indicates the capability of driving 500 transmission lines. 
One output should be tested at a time for a 10ms maximum duration. 






























TC74AC139P/F/FN 


SYSTEM DIAGRAM 








■ 



AC ELECTRICAL CHAR ACTERISTICS(C L =50pF, Input t r =t f =6ns) 


PARAMETER 

SYMBOL 


ffflfl' 

Ta=25XI 1 

En.uen.pjn-ta 

UNIT 


MIN. 


MAX. 

MIN. 

MAX. 

Propagation Delay Time 



3.3±0.3 


8.2 

13.9 

1.0 

19 


(A.B-Y) 





6.2 

9.0 

1.0 

Ea 

ns 










Propagation Delay Time 




- 

7.6 

12.9 


14.8 


(G-Y) 



m 

— 


8.5 


9.6 


Input Capacitance 


| | 

heb 



- 

BBS 

pF 

Power Dissipation Capacitance 

Cpd(1) 


- 


- 

- 

- 


Note(l) Cpo is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

Iccepd=CFD • Voc^fiN +I(£ /2( per Decoder) 


TOSHIBA CORPORATION 


AC-142 
























TC74ACT139P/F/FN 


DUAL 2-TO-4 LINE DECODER 

The TC74ACT139 is an advanced high speed CMOS 2 to 
4 LINE DECODER/DEMULTIPLEXER fabricated with 
silicon gate and double-layer metal wiring C“ MOS 
technology. 

It achieves the high speed operation similar to 
equivalent Bipolar Schottky TTL while maintaining the 
CMOS low power dissipation. 

This device may be used as a level converter for 
interfacing TTL or NMOS to High Speed CMOS. The 
inputs are compatible with TTL, NMOS and CMOS output 
voltage levels. 

The active low enable input can be used for gating or it 
can be used as a data input for demultiplexing 
applications. 

When the enable input is held high, all four outputs are 
fixed at a high logic level independent of the other inputs. 

All inputs are equipped with protection circuits against 
static discharge or trasient excess voltage. 

FEATURES: 

• High Speed * t pd = 5.5ns (typ.) at V CC = 5V 

• Low Power Dissipation Icc = 4# A(Max.) at Ta=25°C 

• Compatible with TTL outputs V[l =0.8V(Max.) 

VlH=2.0V(Min.) 

• Symmetrical Output Impedance — I Iqh I =IoL = 24mA(Min.) 

Capability of driving 50 Q 
transmission lines. 

• Balanced Propagation Delays tpLHMpHL 

• Pin and Function Compatible with 74F 139 


IEC LOGIC SYMBOL 




TOSHIBA CORPORATION 


AC-143 



























TC74ACT139P/F/FN 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5— 6.0 

V 

DC Input Voltage 

V, N 

-0.5 ~V cc +0.5 

V 

DC Output Voltage 

Yom 

-0.5 ~V cc +0.5 

V 

Input Diode Current 

l|K 

±20 

mA 

Output Diode Current 

*OK 

±50 

m A 

DC Output Current 

J OUT 

±50 

mA 

DC V^/Ground Current 

*CC 

±200 

mA 

Power Dissipation 

P D 

500(DIP)*/180(SOP) 

mW 

Storage Temperature 

Tstg 

-65 -150 

°C 

Lead Temperature lOsec 

T l 

300 

°C 


*500mW in the range of Ta= 
-40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300mW. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

V CC 

4. 5-5. 5 

V 

Input Voltage 

V 1N 

0 ~ Vcc 

V 

Output Voltage 

V OUT 

0~ Vcc 

V 

Operating Temperature 

T 

i opr 

-40 - 85 

°c 

Input Rise and Fall Time 

dt/dv 

CD 

l 

O 

ns/v 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 

Vcc 

Ta=25°C 

Ta=-40~85 c C 


MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V 1H 


4.5 
l 

5.5 

2.0 

- 

- 


B 

V 

Low-Level 

Input Voltage 

VlL 


4.5 
l 

5.5 


- 

0.8 

B 


V 

High-Level 
Output Voltage 

Vqh 

VlN= 

V,H or V IL 

Ioh=-50/zA 

IOH=-24mA 

IOH~-75mA* 

4.5 

4.5 

5.5 

4.4 

3. 94 

H 

H 


B 


Low-Level 

Output Voltage 

Vql 

V|N= 

Vih or Vil 

Iol=50M 

I<X=24mA 

IoL = 75mA* 

4.5 

4.5 

5.5 

- 



- 

B 

V 

Input Leakage Current 

I IN 

Vin =Vcc or GND 

KU 

mm 

- 

±0.1 

- 

±1.0 

tt A 

Quiescent Supply Current 

Icc 

Vin =Vcc or GND 

,B9 


- 

8.0 

- 

80.0 

Alec 

PER INPUT: Vin = 3.4V 
OTHER INPUT: Vccor GND 

5.5 

- 

H 


u 

1.5 

mA 


* :This spec indicates the capability of driving 50(1 transmission lines. 
One output should be tested at a time for a 10ms maximum duration. 


TOSHIBA CORPORATION 
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TC74ACT139P/F/FN 


SYSTEM DIAGRAM 



AC ELECTRICAL CH ARACTERISTICS(C L =50pF, R l = 500Q, Input t r =t f =3ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 ~85°C 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Propagation Delay Time 
(A, B, -Y) 

tpLH 
t pHL 


5.0±0.5 

- 

6.2 

9.2 

1.0 

10.5 

ns 

Propagation Delay Time 
(G. -Y) 

tpLH 
t pHL 


5.0±0.5 


6.3 

9.6 

1.0 

11.0 

Input Capacitance 

ClN 


- 

5 

10 

... 

10 

P F 

Power Dissipation Capacitance 

Cpo(l) 


- 

51 

- 


- 


Note(l) Cpd is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

I(X bpd =C PD # V 0C * f IN +I OC /2( Per Decoder) 






TC74AC151P/F/FN, TC74AC251P/F/FN 


TC74AC151P/F/FN 8-CHANNEL MULTIPLEXER 
TC74AC251P/F/FN 8-CHANNEL MULTIPLEXER (3-STATE 


The TC74AC151 and the TC74AC251 are advanced high 
speed CMOS 8-CHANNEL MULTIPLEXER fabricated 
with silicon gate and double-layer metal wiring C 2 MOS 
technology. 

It achieves the high speed operation similar to j 
equivalent Bipolar Schottky TTL while maintaining the 
CMOS low power dissipation. 

One of eight data input signals (D0-D7) is selected by decod- 
ing of the three-bit address input (A, B, C). The selected data 
appea rs on two outputs : non-inverting (Y) and inverting (W). 

The STROBE input provides two output conditions ; a low level 
on the STROBE in put transf ers the selected data to the outputs. 

A high level on the STROBE input of AC151 sets the Y output low 
and the W output high without regard to the data or select input 
conditions. 

When the STROBE input of AC251 is held high, both 
outputs are in the high-impedance state. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 


FEATURES: 

• High Speed 

• Low Power Dissipation 

• High Noise Immunity 

• Symmetrical Output Impedance- 


Balanced Propagation Delays * 


• t pd =5.3ns(typ.)at V CC =5V 
I cc =8juA(Max.)at Ta=25t 

‘ V n , h =V nil 28% Vcc(Min.) 

I I oh |=IoL-24mA(Min.) 
Capability of driving 50 Q 
transmission lines. 

* fpLH ** fpHL 


• Wide Operating Voltage Range ••• V c c (opr)=2V'— 5.5V 

• Pin and Function Compatible with 74F 151/251 



TRUTH TABLE 



AC-146 
















TC74AC1 51P/F/FN, TC74AC251 P / F / FN 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5 -6.0 

V 

DC Input Voltage 

V,N 

-0.5 -Vcc +0.5 

V 

DC Output Voltage 

V OUT 

-0.5 -Vcc+0.5 

V 

Input Diode Current 

I|K 

±20 

m A 

Output Diode Current 

* OK 

±50 

mA 

DC Output Current 

J cxrr 

±50 

mA 

DC V^/Ground Current 

*cc 

±100 

mA 

Power Dissipation 

P D 

500(DIP)*/180(SOP) 

mW 

Storage Temperature 

Tstg 

-65 -150 

°C 

Lead Temperature lOsec 


300 

°C 


RECOMMENDED OPERATING CONDITIONS 


*500mW in the range of Ta= 
-40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m W. 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2. 0-5. 5 

V 

Input Voltage 

V,N 

0 ~~ v cc 

V 

Output Voltage 

V OUT 

0 ~~ V cc 

V 

Operating Temperature 

Topr 

-40 - 85 

°c 

Input Rise and Fall Time 

dt/dv 

0~100(V CC =3.3±0.3V) 

0- 20(Vcc= 5 ±0.5V) 

ns/v 


DC ELECTRICAL CHARACTERISTICS 




TEST CONDITION 

Vcc 

Ta=25°C 

Ta=-40~85t: 

UNIT 

MIN. 

TYP. 

MAX. 



High-Level 

Input Voltage 



2.0 

3.0 

5.5 

1.50 

2. 10 

3. 85 

: 

: 

m 

B 

V 

Low-Level 

Input Voltage 




: 


H 

B 


V 

High-Level 
Output Voltage 

Vqh 

V|N= 

V| H or V, L 

Iqh--50^A 


1.9 

2.9 
4.4 


- 

1.9 

2.9 
4.4 

_ 

V 

IoH=-4mA 

IoH=-24mA 

Iap~"5mA*l 

3.0 

4.5 

5.5 

2. 58 

3. 94 


■ 

2. 48 

3. 80 

3. 85 

B 

Low-Level 

Output Voltage 

Vql 

V| N = 

V, H or Vil 

Iol= 50 ^ A 

2.0 

3.0 

4.5 

- 

0.0 

0.0 

0.0 

m 

B 

B 


IOL=12mA 

IOL=24mA 

IOL=75mA*l 

3.0 

4.5 

5.5 

H 

H 

0. 36 

0. 36 

B 

0. 44 

0. 44 
1.65 

3-State Output * ^ 
Off-State Current 


V, N =V IH or VlL 

Vour == V CC or GND 


■ 

■ 


fl 

±0.5 

Input Leakage Current 

I IN 

Vin =Vcc or GND 

5.5 

■ 

■ 

EMI 

- 

Etiil 

//A 

Quiescent Supply Current 

Icc 

V(n =Vcc or GND 

5.5 

- 

■ 

KH 

- 

in 


* 1 : This spec indicates the capability of driving 50 Q transmission lines. 

One output should be tested at a time for a 10ms maximum duration. 

* 2 :for TC74AC251 only. 
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TC74AC151P/F/FN, TC74AC251P/F/FN 


SYSTEM DIAGRAM 



STROBE 


TC74AC1 51 


d, -H>L 

-H& 

-- 4 U 


D2 

D3 

D4 


TC 7 4 AC 2 5 1 


D ° J “£ > fc L ^^ D0 ' 1_ ^ > fc‘ 


DO 
D 1 
D2 
D3 


J H>0 


J ”£ > fc 


D6 

D7 


“■{>f — 


AC ELECTRICAL CH AR ACTERISTIC$(C L =50pF, R l = 50GQ, Input t r =t f =3ns) 


PARAMETER 

SYMBOL 



Ta=25 < 'C | 

Ta=-4G 

~85t; 

UNIT 

TEST CONDITION 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Propagation Delay Time 

tpLH 


3.3±0.3 

- 

10.7 

19.3 

- 

22.0 


(D-Y.W) 

t pHL 


5.0+0.5 


6.6 

10.5 

— 

12.0 


Propagation Delay Time 

t pLH 


3.3±0.3 

- 

13.3 

23.7 

- 

27.0 


(A, B, C-Y.W) 

t pHL 


5.0±0.5 


8.2 

13.0 

__ 

14.8 


Propagation Delay Time 

t pLH 

. 

3.3±0.3 

- 

8.6 

15.3 


18.0 


(ST-Y.W) * 

tpHL 


5.0±0.5 

— 

5.6 

9.6 

_ 

11.0 


Output Enable Time 

tpZL 


3.3±0.3 

- 

6.4 

13.2 

! 

15.0 


** 

tpZH 


5.0±0.5 

~ 

4.4 

7.9 

_ 

9.0 


Output Disable Time 

tpLZ 


3.3+0.3 

- 

5.9 

11.4 

- 

13.0 


** 

tpHZ 


5.0±0.5 

— 

5.0 

8.8 

— 

10.0 


Input Capacitance 

ClN 


- 

5 

10 

- 

10 


Output Capacitance ** 

Colt 


- 

10 

- 

- 

- 

P F 

Power Dissipation 

Cpd(1) 

TC74AC151 

- 

68 

- 

- 

-- 

Capacitance 

TC74AC251 

- 

72 

- 

- 

- 



Note(l) Cfd is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 
fee fcpd =C PD # V 0C • f IN +I (E 
(2) * for TC74AC151 only 

** for TC74AC251 only 

TOSHIBA CORPORATION 


AC-148 






TC74ACT1 51P/F/FN, TC74ACT251 P / F / FN 


TC74ACT151P/F/FN 8-CHANNEL MULTIPLEXER 
TC74ACT251P/F/FN 8-CHANNEL MULTIPLEX ER 

The TC74ACT151 and the TC74ACT251 are advanced high 
speed CMOS 8-CHANNEL MULTIPLEXER fabricated 
with silicon gate and double-layer metal wiring C 2 MOS 
technology. 

It achieves the high speed operation similar to 
equivalent Bipolar Schottky TTL while maintaining the 
CMOS low power dissipation. 

These devices may be used as a level converter for 
interfacing TTL or NMOS to High Speed CMOS. The 
inputs are compatible with TTL, NMOS and CMOS output 
voltage levels. 

One of eight date input signals (D0-D7) is selected by 
decoding of the three-bit address input (A, B, C). The 
selected data appears on two outputs : non -inverting (Y) 
and inverting (W). 

The designer has a choice of complementary output 
(ACT1 51) and 3-state output (ACT251). 

The STROBE input provides two output conditions ; a low level 
on the STROBE in put trans fers the selected data to the outputs. 

A high level on the STROBE input of ACT151 sets the Y output low 
and the W output high without regard to the data or select input 
conditions. 

When the STROBE input of ACT251 is held high, both 
outputs are in the high-impedance state. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed t pd = 7.1ns (typ.) at V cc = 5V 

• Low Power Dissipation Icc=8/z A(Max.) at Ta=25°C 

• Compatible with TTL outputs V il =0.8V (Max.) 

Vih =2.0V (Min.) 

• Symmetrical Output Impedance ••• 1 1 0H|=l0L=24mA(Min.) 

Capability of driving 50 Q 
transmission lines. 

• Balanced. Propagation Delays tpLH^tpHL 

• Pin and Function Compatible with 74F151/251 



D3 1 C 


D 16 V CC 

D2 2Q 


H 15 D4 

D1 3 £ 


] 14 05 

DO 4 C 


]13 D6 

Y5 C 


112 DT 

W6 C 


111 A 

STROBE 7 £ 


110 B 

GND 8 [ 


1 9 C 


(TOP VIEW) 



IEC LOGIC SYMBOL 


TRUTH TABLE 


T C 7 4 ACT 1 5 1 


T C 7 4 A C T 2 5 1 



INPUTS | 

OUTPUTS | 




ACT251 | 


B 

B 

B 

D 

KM 

Y 

WM\ 

X 

X 

■a 

H 

L 

H 

Z 

z 

L 

L 

H 

L 

DO 

DO 

DO 

DO 

L 

L 

0 

L 

D1 

m 

D1 

dT 

L 

H 

H 

L 

D2 

D2 

D2 

D2 

L 

H 

« 

L 

D3 

D3 

D3 

D3 

H 

L 

B 

L 

D4 

D4 

D4 

D4 

H 

l 

D 

L 

D5 

D5 

D5 

D5 

H 

H 

H 

L 

D6 

D6 

D6 

D6 

H 

H 

H 

L 

D7 

D7 

DT 

DT 


Z:High Impedance 
X: Don't care 















TC74ACT1 51 P / F / FW, TC74ACT251P/F/FM 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5 -6.0 

V 

DC Input Voltage 

V 1N 

-0.5 ~V cc +o.5 

V 

DC Output Voltage 

V OUT 

-0.5 ~V OC +0.5 

V 

Input Diode Current 

I,K 

±20 

mA 

Output Diode Current 

*0K 

±50 

mA 

DC Output Current 

I oirr 

±50 

mA 

DC V cc /Ground Current 

l cc 

±100 

mA 

Power Dissipation 

p D 

500(DIP)*/180(SOP) 

mW 

Storage Temperature 

Tstg 

-65 -150 

°C 

Lead Temperature lOsec 

T l 

300 

°C 


*500mW in the range of Ta= 
-40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

4.5-5. 5 

V 

Input Voltage 

V, N 

o ~ v cc 

V 

Output Voltage 

v our 

0 ~~ Vcc 

V 

Operating Temperature 

Topr 

-40 - 85 

°C 

Input Rise and Fall Time 

dt/dv 

0-10 

ns/v 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 

Vcc 

Ta=25°C 

Ta=-40~85°C 

UNIT 

MIN. 

TYP. | 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

VlH 



2.0 

■ 

■ 

2.0 

a 

V 

Low-Level 

Input Voltage 

VlL 


4.5 
l 

5.5 

■ 

D 

0.8 

■ 

0.8 

V 

High-Level 
Output Voltage 

Vqh 

V lN = 

VlHor VlL 

Ioh=~50/z A 
IOH=-24mA 
IOH=-75mA* 1 

4.5 

4.5 

5.5 

4.4 

3. 94 

4.5 

H 

4.4 

3. 80 

3. 85 

H 

V 

Low-Level 

Output Voltage 

VOL 

V|m= 

V| H or Vil 

I(X=50 ul A 
IOL=24mA 
IoL=75mA* 1 

4.5 

4.5 

5.5 

H 

0.0 

0.1 

0. 36 

H 

0.1 

0. 44 
1.65 

V 

3 -State Output * 2 
Off-State Current 


V|N— V ih or VlL 

Vout = Vcc or gnd 

5.5 

D 

■ 

±0.5 

a 

±0.5 

n A 

Input Leakage Current 

I IN 

V, N = Vcc or GND 

mm 


- 

±0.1 

- 

±1.0 

Quiescent Supply Current 

lcc 

Vin = Vcc or gnd 

m 

■ 

- 

8.0 

- 

80.0 

^■CC 

PER INPUT: Vin =3. 4V 
OTHER INPUT: Vcc or GND 

5.5 

- 

- 

1.35 

- 

1.5 

mA 


* 1 :This spec indicates the capability of driving 500 transmission lines. 

One output should be tested at a time for a 10ms maximum duration. 
*2 dor TC74ACT251 only 


TOSHIBA CORPORATION 


AC-150 





























































TC74ACT1 51 P / F / FN, TC74ACT251P/F/FN 


SYSTEM DIAGRAM 



Propagation Delay Time 
(D-Y.W) * 

tpLH 

tpHL 


5.0±0.5 

Propagation Delay Time 
(A.B.C-Y.W)* 

tpLH 

tpHL 

i 

. 

5.0±0.5 



Propagation Delay Time 
(A.B.C-Y.W) • • 

tpLH 

tpHL 

Propagation Delay Time 
(ST-Y.W) • 

tpLH 

tpHL 

(Output Enable Time »* 

t fZL 
tpZH 

Output Disable Time ** 

tpLZ 

tpHZ 

Input Capacitance 

mami 

Output Capacitance ** 

M$m 

Power Dissipation Capacitance 

CPD 




Noted) CPD is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 
icC6pd = C PD • Vqc • f in +1 OC 
(2) • for TC74ACT151 only 

• • for TC74ACT251 only 

TOSHIBA CORPORATION 


AC-151 











































TC74AC1 53P/F/ FN. TC74AC253P / F / FN 


TC74AC153P/F/FN DUAL 4-CHANNEL MULTIPLEXER 

TC74AC283P/F/FN DUAL 4-CHANNEL MULTIPLEXER WITH 3-STATE OUTPUT 


The TC74AC153 and TC74AC253 are advanced high 
speed CMOS DUAL 4-CHANNEL MULTIPLEXERS 
fabricated with silicon gate and double-layer metal 
wiring C 2 MOS technology. 

Both achieve the high speed operation similar to 
equivalent Bipolar Schottky TTL while maintaining the 
CMOS low power dissipations. 

The designer has a choice of complementary output 
(AC153) or 3-state output (AC253). 

Each of the data input groups (1C0-1C3, 2C0-2C3) is 
selected by the two address inputs A and B. 

Separate strobes (1G. 2G) are provided for each of the two 
four-line sections. 

The strobe (G) can be used to inhibit the data output ; the 
output of ACT153 is held low and the output of ACT253 is 
held in the high impedance state unconditionally, while the 
strobe input is held low 

All inputs are equipped with protection circuit against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed •••••• tpd=3.9ns(tvp.) at Vcc=5V 

• Low Power Dissipation Icc=B/i A(Max.) at Ta=25°C 

• High Noise Immunity Vnih = Vnil =28% Vce(Min.) 

• Symmetrical Output Impedance *•*! Ioh I -IoL~24mA(Min.) 

Capability of driving 50 Q 
transmission lines. 

• Balanced Propagation Delays tpLH^tpHL 

• Wide Operating Voltage Range ••• V cc (opr.)=2V~5.5V 

• Pin and Function Compatible with 74F153/253 


TRUTH TABLE 


SELECT 

INPUTS 

DATA INPUTS 

STROBE 

OUTPUT Y 

B 

A 

CO 

Cl 

C2 

C3 

G 

AC153 

AC253 

X 

X 

X 

X 

X 

X 

H 

L 

Z 

mm 

L 

L 

X 

H 

mm 

L 

L 

L 

mm 

L 

H 

X 

X 

mm 

L 

H 

H 

mm 

H 

X 

L 

X 

X 

L 

L 

L 

L 

H 

mm 

H 

X 

X 

L 

H 

H 

H 

L 

X 

mm 

L 

X 

L 

L 

L 

H 

L 

mm 

X 

H 

mm 

mm 

H 

H 

H 

H 

X 

mm 

| | 

L 

L 

L 

L 

H 

H 

X 

X 

X 

H 

L 

H 

H 


X: Don't care Z:High Impedans 
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r-^-l 

] 16 Vcc 

b 2 n 


]15 2§ 

1C3 3 c 


] 14 A 

1C2 4 L 


l] 13 2C3 

1C1 5 C 


] 12 2C2 

ICO 6 L 


2 11 2C 1 

1 Y 7 C 


2 1° 2C0 

GND 8 £ 


2 9 2Y 


(TOP VIEW) 



IEC LOGIC SYMBOL 



TOSHIBA CORPORATION 


AC-152 
















































TC74AC1 53P / F / FN, TC74AC253P / F / FN 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5 -6.0 

V 

DC Input Voltage 

v IN . 

-0.5 ~V cc +0.5 

V 

DC Output Voltage 

V OUT 

-0.5 ~V cc +0.5 

V 

Input Diode Current 

I.K 

±20 

mA 

Output Diode Current 

*OK 

±50 

mA 

DC Output Current 

^OUT 

±50 

mA 

DC V^/Ground Current 

*cc 

±200 

mA 

Power Dissipation 

Pd 

500(DIP)*/180(SOP) 

mW 

Storage Temperature 

Tstg 

-65 - — 1 50 

°C 

Lead Temperature lOsec 

Tl 

300 

°C 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2. 0-5. 5 

V 

Input Voltage 

V, N 

0 ~~ v cc 

V 

Output Voltage 

V OUT 

0 ~ v cc 

V 

Operating Temperature 

Topr 

-40 - 85 

°c 

Input Rise and Fall Time 

dt/dv 

0~100(V OC =3.3±0.3V) 

0~ 20(Vcc= 5 ±0.5V) 

ns/v 


*500mW in the range of Ta- 
~40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
~10mW/°C shall be applied 
until 300m W. 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 

Vcc 

Ta=25°C 

Ta=-40— 85°C 


MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V ,H 


2.0 

3.0 

5.5 

1.50 

2. 10 

3. 85 

: 

: 

1.50 

2. 10 
3.85 

: 


Low-Level 

Input Voltage 

V, L 


2.0 

3.0 

5.5 

= 

: 

0. 50 

0. 90 
1.65 

: 

0. 50 

0. 90 
1.65 


High-Level 
Output Voltage 

Vqh 

VlN= 

V IH or V 1L 

Ioh=-50wA 

2.0 

3.0 

4.5 

1.9 

2.9 
4.4 

2.0 

3.0 

4.5 

- 

1.9 

2.9 
4.4 

- 


Iap“4mA 
IOH=“24mA 
IoH=-75m A * 1 

3.0 

4.5 

5.5 

2. 58 

3. 94 

- 

: 


- 

Low-Level 

Output Voltage 

V OL 

V,N= 

V IH or Vil 

1^=50^ 

y 

- 



- 

m 


IoL=12mA 
IOL=24mA 
IOL-75mA* 1 

y 

■ 



■ 


3 -State Output * 2 
Off-State Current 

loz 

Vin=Vih or VlL 

Vout = V<x or GND 

y 

B 



■ 

±0.5 

Input Leakage Current 

I IN 

Vin = Vcc ° r GND 

im 


- 


- 

±1.0 

fiA 

m— 

BBS 

V, N =Vcc or GND 

ID 

- 

- 


- 



* 1 • This spec indicates the capability of driving 50ft transmission lines. 

One output should be tested at a time for a 10ms maximum duration. 

* 2 :for TC74AC153 only 

TOSHIBA CORPORATION 












TC74AC153P/F/FN, TC74AC253P/F/FN 


SYSTEM DIAGRAM 








TC74AC153P/F/FN, TC74AC253P/F/FN 


AC ELECTRICAL CH ARACTERISTIC$(C L =50pF, R l = 500Q, Input t r =t f =3ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25‘t 1 

Ta=-40 ~85t: 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Propagation Delay Time 

t pU l 


3.3±0.3 

- 

7.6 

14.5 

1.0 

16.5 


(Cn-Y) 

t pi IL 


5.0±0.5 


5.0 

9.0 

1.0 

10.3 


Propagation Delay Time 

t pLH 


3.3±0.3 

- 

10.5 

20.5 

1.0 

23.4 


(A, B-Y) 

tpHL 


5.0±0.5 


6.6 

10.5 

1.0 

12.0 


Propagation Delay Time 

tpLH 


3.3±0.3 

- 

6.8 

13.3 

1.0 

15.2 

ns 

(G-Y) * 

t pHL 


5.0+0.5 


4.4 

8.0 

1.0 

9.1 

Output Enable Time 

t pZL 


3.3±0.3 

- 

6.6 

13.3 

1.0 

15.2 


** 

t pZH 


5.0±0.5 

— 

4.4 

8.0 

1.0 

9.1 


Output Disable Time 

tpLZ 


3.3+0.3 

- 

5.5 

9.0 

1.0 

10.3 


* * 

tpHZ 


5.0±0.5 

— 

5.0 

7.5 

1.0 

8.5 


Input Capacitance 

C]N 


- 

5 

10 

- 

10 


Output Capacitance ** 

Colt 


- 

10 

- 

- 

- 

pF 

Power Dissipation Capacitance 

Cpo(i) 


- 

54 

- 

- 

- 



Note(l) Cfd is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 
icc bpiT^ PD * Voc • f in +1 OC 
(2) * for TC74AC153 only 

** for TC74AC253 only 






TC74ACT153P/F/FN. TC74ACT253P/F/FN 


TC74ACT153P/F/FN DUAL 4-CHANNEL MULTIPLEXER 

TC74ACT253P/F/FN DUAL 4-CHANNEL MULTIPLEXER WITH 3-STATE OUTPUT 


The TC74ACT153 and TC74ACT253 are advanced high 
speed CMOS DUAL 4-CHANNEL MULTIPLEXERS 
fabricated with silicon gate and double-layer metal 
wiring C 2 MOS technology. 

Both achieve the high speed operation similar to 
equivalent Bipolar Schottky TTL while maintaining the 
CMOS low power dissipations. 

These devices may be used as a level converter for 
interfacing TTL or NMOS to High Speed CMOS. The 
inputs are compatible with TTL, NMOS and CMOS output 
voltage levels. 

The designer has a choice of complementary output 
(ACT153) or 3-state output (ACT253). 

Each of the data input groups (1C0-1C3, 2C0-2C3) is 
selected by the two address inputs A and B. 

Separate strobes (1G. 2G) are provided for each of the two 
four-line sections. 

The strobe (G) can be used to inhibit the data output ; the 
output of ACT153 is held low and the output of ACT253 is 
held in the high impedance state unconditionally, while the 
strobe input is held low. 

All inputs are equipped with protection circuit against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed t pd = 5.4ns (typ.) at V CC = 5V 

• Low Power Dissipation Icc=8jtt A(Max.) at Ta=25°C 

• Compatible with TTL outputs V il =0.8 V (Max.) 

Vih =2.0V (Min.) 

• Symmetrical Output Impedance ••• 1 1 OH |=IOL=24mA(Min.) 

Capability of driving 50 Q 
transmission lines. 

• Balanced Propagation Delays tpLH^tpHL 

• Pin and Function Compatible with 74F153/253 



TRUTH TABLE IEC LOGIC SYMBOL 




16 







TC74ACT1 53P/F/ FN, TC74ACT253P/F/FW 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0. 5-6.0 

V 

DC Input Voltage 

V, N 

-0.5 ~V cc +0.5 

V 

DC Output Voltage 

V OLTT 

-0.5 ^^+0.5 

V 

Input Diode Current 

I.K 

±20 

mA 

Output Diode Current 

I OK 

±50 

mA 

DC Output Current 

I OUT 

±50 

mA 

DC V^/Ground Current 

*CC 

±100 

mA 

Power Dissipation 

p d 

500(DIP)*/180(SOP) 

mW 

Storage Temperature 

Tstg 

-65 -150 

°C 

Lead Temperature lOsec 

T l 

300 

°C 


*500mW in the range of Ta= 
-40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

4. 5-5. 5 

V 

Input Voltage 

V,N 

0 ~ Vcc 

V 

Output Voltage 

v oi rr 

0 ~ Vcc 

V 

Operating Temperature 

Topr 

-40 - 85 

°c 

Input Rise and Fall Time 

dt/dv 

o 

l 

o 

ns/v 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 

Vcc 

Ta=25 < C 

Ta=-40~85°C 

UNIT 




MIN. 

MAX. 

High-Level 

Input Voltage 

V, H 


n 

2.0 


B 

2.0 

B 

V 

Low-Level 

Input Voltage 

VlL 


B 

■ 

B 

Q 

B 

0.8 

V 

High-Level 
Output Voltage 

Vqh 

V,N= 

Vih or Vil 

IoH=-50/i A 
Ia-i=-24mA 
IOH=~75m A* 1 

4.5 

4.5 

5.5 

4.4 

3. 94 

4.5 

B 


B 

V 

Low-Level 

Output Voltage 

Vol 

V,N= 

Vih or Vil 

Iol= 50// A 
IOL=24mA 
IOL=75mA* 1 

1 H 

Eh 

H 

0.0 

0.1 

0. 36 

B 

n 

V 

3 -State Output * 2 
Off-State Current 

hz. 

Vin = Vih or Vil 

Vqut = Vcc or GND 

QQj 

■ 

B 

±0.5 

B 

±0.5 

U A 

Input Leakage Current 

I IN 

Vim =Vcc or GND 

EH 

- 

- 

E3H 


±1.0 

Quiescent Supply Current 

Icc 

V| N . =Vcc or GND 

PP1 

- 

- 

m 

- 

80.0 

Alee 

PER INPUT: V IN =3. 4V 
OTHER INPUT-.Vcc or GND 


- 

B 

1.35 

_ 

1.5 

mA 


* 1 : This spec indicates the capability of driving 500 transmission lines. 

One output should be tested at a time for a 10ms maximum duration. 

* 2 :for TC74ACT253 only 


AC-157 



































TC74ACT153P/F/FN, TC74ACT253P/F/FN 


SYSTEM DIAGRAM 






TC74ACT153P/F/FN 

TC74ACT253P/F/FN 


AC ELECTRICAL CHARACTERISTICS(C L =50pF, R l =500q, Input t r =t,=3ns) 


PARAMETER 




Ta=25°C 

igSBUBESa 



MIN. 

TYP. i MAX. 

MIN. 


Propagation Delay Time 
(Cn-Y) 

tpLH 

tpHL 


5.0±0.5 

- 

6.1 

n 



ns 

Propagation Delay Time 
(A, B-Y) 

tpLH 

tpHL 



■ 

7.8 

11.8 



Propagation Delay Time 
(G-Y) * 

tpLH 

tpHL 


5.0±0.5 

- 

5.6 

9.7 

1.0 

11.0 

Output Enable Time 

** 

t pZL 
t pZH 



■ 

5.3 

8.3 

1.0 

9.5 

Output Disable Time 

** 

tpLZ 

tpHZ 



B 


H 

1.0 

8.5 

Input Capacitance 

C IN 



WHKM 

■RBI 

- 

10 

P F 

Output Capacitance ** 

KSSES 




- 

- 

- 


E333&I 


- 

47 

- 

- 

-- 

Power Dissipation Capacitance* « 

EE* 


- 

50 

- 

- 

- 



Note(l) Cfd is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 
kct pd =C PD • Vqc • f i\ +1 oc 
(2) * for TC74ACT153 only 

•*■ for TC74ACT253 only 


TOSHIBA CORPORATION 


AC-159 





















TC74AC1 57P / F / FN, TC74AC1 58P / F / FN 


TC74AC157P/F/FN 

TC74AC158P/F/FN 


QUAD 2-CHANNEL MULTI 
QUAD 2-CHANNEL MULTI 


PL 

PL 


The TC74AC157 and the TC74AC158 are advanced high 
speed CMOS QUAD 2-CHANNEL MULTIPLEXER’S 
fabricated with silicon gate and double-layer metal 
wiring C 2 MOS technology. 

It achieves the high speed operation similar to 
equivalent Bipolar Schottky TTL while maintaining the 
CMOS low Power dissipation. 

These devices consist of four 2-input digital 
multiplexers with common select and strobe inputs. 

The TC74AC158 is an inverting multiplexer while the TC 
74AC157 is a non-inverting multiplexer. 

When the STROBE input is held high, selection of the data 
is inhibited and all the outputs go low in the case of the 157 
and high in the case of the 158. 

The SELECT decoding determines whether the A or B 
inputs get routed to their corresponding Y outputs. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 


FEATURES: 

• High Speed 

• Low Power Dissipation 

• High Noise Immunity 

• Symmetrical Output Impedance ■ 


tpd=4.5ns(typ.) at Voc=5V 
Icc=8tfA(Max.) at Ta=25°C 
V MH -V NIL =28% Vcc(Min.) 
lbil=IoL=24mA(Min.) 
Capability of driving 50 Q 
transmission lines. 
tpLH-tpHL 


> Balanced Propagation Delays 
’ Wide Operating Voltage Range — V cc (opr)=2V , ^'5.5V 
• Pin and Function Compatible with 74F157/158 


XER 

EXER (INVERTING) 


TRUTH TABLE 


INPUTS 

OUTPUT 

ST 

SELECT 

A 

B 

Y(157) 

r— - 

Y(158) 

H 

X 

X 

X 

L 

H 

L 

L 

L 

X 

L 

H 

L 

L 

H 

X 

H 

L 

L 

H 

X 

L 

L 

H 

L 

H 

X 

H 

H 

L 


X: Don't Care 



P(DIP16-P-300A) 



1 1 
F(SOP16-P-300) FL(SOL16-P-150) 

PIN ASSIGN MENT 

TC74AC157 


SELECT 

i[ 


1 A 


— 

AS G 

>— 

IB 

3[ 

— 

B A 

— 

1Y 

«[ 

— 

Y B 

— 

2A 


— 

A Y 

— 1 

2B 

«[ 

— 

B A 

— 

2Y 

71 

— 

YYB 

— 

GND 

«C 



hll 3A 


3Y 


(TOP VIEW) 


TC74AC158 


1 A 2 [ 
IB 3 1 
1 Y 4 | 
2A 5 1 
2B 6 1 
2Y 7 1 
GND 8 1 




] 16 V C c 

■ 


t>— 

] 15 ST 

■ 


— 

] 14 4A 

— o 

Y B 

— 

] 13 4B 

— 

A Y 

>- 

]12 4Y 


B A 

— 

]11 3A 

-O 

YYB 

— 

]10 3B 


i i 

]9 3Y 


(TOP VIEW) 


AC-160 









TC74AC1 57P / F / FN, TC74AC1 58P / F / Fl\l 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

v cc 

-0.5 -6.0 

V 

DC Input Voltage 

V,N 

-0.5 —Vcc +0.5 

V 

DC Output Voltage 

V OLT 

-0.5 ~V cc +0.5 

V 

Input Diode Current 

I.K 

±20 

mA 

Output Diode Current 

*OK 

±50 

m A 

DC Output Current 

*OlT 

±50 

mA 

DC Vq^/G round Current 

l CC 

±100 

mA 

Power Dissipation 

Pd 

500(DIP)*/180(SOP) 

mW 

Storage Temperature 

Tstg 

-65 -150 

°C 

Lead Temperature lOsec 

T l 

300 

°C 


*500mW in the range of Ta= 
-40°C- 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300mW. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2.0-5. 5 

V 

Input Voltage 

V, N 

0 ~ v cc 

V 

Output Voltage 

V OLT 

0 ~~ Vcc 

V 

Operating Temperature 

T 0 pr 

LO 

CO 

l 

0 

1 

°C 

Input Rise and Fall Time 

dt/dv 

0~100(V CC =3.3±0.3V) 

0— 20(Vcc= 5 ±0.5V) 

ns/v 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 


Vcc 

Ta=25‘C 


UNIT 

MIN. 





High-Level 

Input Voltage 

V, H 


2.0 

3.0 

5.5 

1.50 

2. 10 

3. 85 

1 

■ 

M 

a 

V 

Low-Level 

Input Voltage 

V|L 


2.0 

3.0 

5.5 

- 

a 

0. 50 

0. 90 
1.65 

a 

0. 50 

0. 90 
1.65 

V 

High-Level 

Input Voltage 

V(3H 

V,N= 

V| H or V IL 

Ioh=~50//A 

2.0 

3.0 

4.5 

1.9 

2.9 
4.4 

2.0 

3.0 

4.5 

- 

H 

a 

V 

Io fH =-4mA 
Ioh=— 24mA 
loH^-^SmA* 

3.0 

4.5 

5.5 

2. 58 

3. 94 

- 

a 

2. 48 

3. 80 

3. 85 

a 

Low-Level 

Input Voltage 

VoL 

VlN= 

Vih or V| L 

Iol— 50/iA 


- 

m 

a 

: 

a 

V 

IoL”12mA 

Iqi — 24m A 
IoL=75mA* 

IQ 

EH 

EH 

a 

a 


a 


Input Leakage Current 

imam 

ViN =v cc or GND 

in 


- 

| ±0. 1 

- 

±1.0 

« A 

Quiescent Supply Current 

mm 

V, N =Vcc or GND 

Hi 

8 

- 

■o 

- 

80.0 


* 


:This spec indicates the capability of driving 50fl transmission lines. 
One output should be tested at a time for a 10ms maximum duration. 


AC-161 



























TC74AC157P / f / FW, TC74AC1 58P f F / FN 



AC-162 











TC74AC157P/F/FN, TC74AC158P/F/FN 


AC ELECTRICAL CH A R ACT ERISTICS (C L =50pF, R l = 500Q, Input t r =t f =3ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40~851C 

UNIT 

Vet 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Propagation Delay Time 

L pi J 1 


3.3±0.3 

- 

7.2 

12.2 

1.0 

14.0 


(A, B-Y) * 

tpl IL 


5.0±0.5 

— 

5.5 

7.9 

1.0 

9.1 


Propagation Delay Time 

tpIJI 


3.3±0.3 

- 

7.3 

12.4 

1.0 

14.3 


(A, B-Y) ** 

Ipl IL 


5.0±0.5 

— 

5.7 

8.2 

1.0 

9.4 

ns 

Propagation Delay Time 

tpLH 


3.3±0.3 

- 

8.5 

14.5 

1.0 

16.7 

(SELECT-Y) 

tpHL 


5.0±0.5 

— 

6.3 

9.1 

1.0 

10.5 


Propagation Delay Time 

tpIJI 


3.3±0.3 

- 

8.6 

14.6 

1.0 

16.8 


(ST-Y) 

pi IL 


5. 0+0.5 

— 

6.4 

9.2 

1.0 

10.6 


Input Capacitance 

Cm 


- 

5 

10 

- 

10 


Power Dissipation 

Cid(1) 

TC74AC157 

- 

93 

- 

- 

- 

pF 

Capacitance 

TC74AC158 

- 

98 

- 

- 

- 



Note(l) Cpo is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

I CCfcpd =C FD # v 0 C # f I\ +I (E /4(per bit) 

(2) * for TC74AC157 only 
** for TC74AC158 only 





TC74ACT1 57P/F/ FN, TC74ACT1 58P/F/ FN 


TC74ACT157P/F/FN QUAD 2-CHANNEL MULTI 
TC74ACT158P/F/FN QUAD 2-CHANNEL MULTI 


EXER 

lEXER (INVERTING) 


The TC74ACT157 and the TC74ACT158 are advanced high 
speed CMOS QUAD 2-CHANNEL MULTIPLEXER’S 
fabricated with silicon gate and double-layer metal 
wiring C 2 MOS technology. 

It achieves the high speed operation similar to 
equivalent Bipolar Schottky TTL while maintaining the 
CMOS low Power dissipation. 

These devices may be used as a level converter for 
interfacing TTL or NMOS to High Speed CMOS. The 
inputs are compatible with TTL, NMOS and CMOS output 
voltage levels. 

These devices consist of four 2-input digital 
multiplexers with common select and strobe inputs. 

The TC74ACT158 is an inverting multiplexer while the 
TC74ACT15 7 is a non -inverting multiplexer. 

When the STROBE input is held high, selection of the data 
is inhibited and all the outputs go low in the case of the 
ACT157 and high in the case of the ACT158. 

The SELECT decoding determines whether the A or B 
inputs get routed to their corresponding Y outputs. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed t pd = 5.1ns (typ.) at V cc = 5V 

• Low Power Dissipation 100=8// A (Max.) at Ta=25°C 

• Compatible with TTL outputs V il =0.8V (Max.) 

VlH =2.0 V (Min.) 

• Symmetrical Output Impedance — |I OH|=IoL=24mA(Min.) 

Capability of driving 50 Q 
transmission lines. 

• Balanced Propagation Delays tpLHMpHL 

• Pin and Function Compatible with 74F157/158 


TRUTH TABLE 


INPUTS 

OUTPUT 

ST 

SELECT 

A 

B 

Y (157) 

Y(158) 

H 

X 

X 

X 

L 

H 

L 

L 

L 

X 

L 

H 

L 

L 

H 

X 

H 

L 

L 

H 

X 

L 

L 

H 

L 

H 

X 

H 

H 

L 


X: Don't Care 


TOSHIBA CORPORATION 




TC74ACT157 

SELECT 1 [ 




] 16 V cc 

1 A 2 [ 

— 

AS G 

>— 

]15 ST 

IB 3[ 

— 

B A 

— 

]14 4A 

1Y 4 [ 

— 

Y B 

— 

]13 4B 

2A 5[ 

— 

A Y 

— 

], 2 4Y 

2B 6[ 


B A 

— 

111 3A 

2Y 7Q 


YY B 

— 

]10 3B 

GND 8 [| 


L_ 

— 

]9 3Y 


(TOP VIEW) 



TC74ACT158 

SELECT 1 |H 

— 



] 16 V cc 

1 A 2£ 

— _ 

AS G 

>— 

]l5 ST 

18 3 L 

— 

B A 

— 

] 14 4A 

1Y 4[ 

— 0 

Y B 

— 

]13 4B 

2A 5£ 

— 

A Y 

>— 

]12 4Y 

2B 6[ 

— 

B A 

— 

]11 3A 

2Y 7[ 

— c 

YY B 

— 

]10 3B 

GND 8[ 


L. 

— 

] 9 3Y 


(TOP VIEW) 


AC-164 





TC74ACT1 57P / F / FW, TC74ACT158P/F/FN 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5 -6.0 

V 

DC Input Voltage 

V,N 

-0.5 ~V CC +0-5 

V 

DC Output Voltage 

V()UT 

-0-5 ~V cc +0.5 

V 

Input Diode Current 

I|K 

±20 

mA 

Output Diode Current 

*OK 

±50 

mA 

DC Output Current 

I OUT 

±50 

mA 

DC Vq^/G round Current 

*cc 

±100 

mA 

Power Dissipation 


500(DIP)*/180(SOP) 

mW 

Storage Temperature 

Tstg 

-65 -150 

°C 

Lead Temperature lOsec 

T L 

300 

°C 


*500mW in the range of Ta= 
-40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
~10mW/°C shall be applied 
until 300mW. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

4.5-5. 5 

V 

Input Voltage 

V,N 

0 

1 

£ 

V 

Output Voltage 

YoUT 

o ~ v cc 

V 

Operating Temperature 

^opr 

-40 - 85 

°C 

Input Rise .and Fall Time 

dt/dv 

0-10 

ns/v 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 

Vcc 

Ta=25°C 

Ta=-40— 85°C 


MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V|H 


4.5 
l 

5.5 

2.0 

~ 

- 

2.0 


V 

Low-Level 

Input Voltage 

ViL 


4.5 
l 

5.5 

- 

- 

0.8 

- 

0.8 

V 

High-Level 
Output Voltage 

Vqh 

V, N = 

ViHor Vil 

Ioh=- 50// A 
Ion- -24 mA 
IOH=~75m A* 

4.5 

4.5 

5.5 

4.4 

3. 94 

4.5 

- 

4.4 

3. 80 

3. 85 

- 

V 

Low-Level 

Output Voltage 

V a 

V| N = 

V| H or Vil 

IoL=50/i A 
IOL=24mA 
IaL=75mA* 

4.5 ! 

4.5 

5.5 

- 

o.o ! 


H 

0. 1 

0. 44 
1.65 

V 

fi A 

Input Leakage Current 

I IN 

Vin =Vcc or GND 

KU 

■ 

- 

±0. I 

- 

±1.0 

Quiescent Supply Current 

Icc 

Vin =Vcc or GND 


■ 

- 

8.0 

- 

80.0 


PER INPUT:VIN=3.4V 
OTHER INPUT: VCC or GND 

5.5 

- 

- 


- 

1.5 

mA 


* 1 This spec indicates the capability of driving 50 Q transmission lines. 

One output should be tested at a time for a 10ms maximum duration. 


























TC74ACT157P/F/FN, TC74ACT158P/F/FN 








TC74ACT157P/F/FN, TC74ACT158P/F/FN 


AC ELECTRICAL CHARACTERISTICS(C,.=60pF, R L =600Q, Input t r =t,=3ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Th = 25°C 

Th = -40~85°C 

UNIT 

Vcc 

MIN. 

TYP 

MAX. 

MIN. 

MAX. 

Propagation Delay Time 
(A, B-Y) * 

tpLH 

tpHL 


5.0 ±0.5 

- 

5.5 

8.0 

1.0 

9.1 


Propagation Delay Time 
(A, B-Y) ** 

tpLH 

tpHL 


5.0 ±0.5 

- 

5.8 

8.6 

1.0 

9.8 


Propagation Delay Time 
(SELECT-Y, Y) * 

tpLH 

^pHL 


5.0 ±0.5 

- 

6.9 

11.4 

1.0 

13.0 


Propagation Delay Time 
(SELECT-Y, Y) ** 

tpLH 

^pHL 


5.0 ±0.5 

- 

7.4 

11.9 

1.0 

13.5 

ns 

Propagation Delay Time 
(ST-Y, Y) * 

^pLH 

tpHL 


5.0 ±0.5 

- 

6.8 

10.8 

1.0 

12.3 


Propagation Delay Time 
(ST-Y) ** 

^pLH 

tpHL 


5.0 ±0.5 

- 

7.2 

11.3 

1.0 

12.8 


Input Capacitance 

C'IN 


— 

5 

10 

— 

10 


Power Dissipation 

Cpd (1) 

TC74ACT157 

— 

50 

— 

— 

— 

pF 

Capacitance 

TC74ACT158 

— 

51 

— 

— 

— 



Note(l) Cpo is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 
fotpd^FD * V 0C* f|N +I CC /4(per bit) 

(2) * for TC74ACT157 only 
** for TC74ACT158 only 


TOSHIBA CORPORATION 


AC-167 







iwwuounr/rra, lu/wuoir/rrrra 

TC74AC162P/F/FN, TC74AC163P/F/FN 


SYNCHRONOUS PRESETTABLE 4-BIT COUNTER 


TC74AC160P/F/FN DECADE, ASYNCHRONOUS CLEAR 
TC74AC161P/F/FN BINARY, ASYNCHRONOUS CLEAR 
TC74AC162P/F/FN DECADE, SYNCHRONOUS CLEAR 
TC74AC163P/F/FN BINARY, SYNCHRONOUS CLEAR 


The TC74AC160, 161, 162 and 163 are advanced high 
speed CMOS SYNCHRONOUS PRESETTABLE 
COUNTERS fabricated with silicon gate and double-layer 
metal wiring C 2 MOS technology. 

They achieve the high speed operation similar to 
equivalent Bipolar Schottky TTL while maintaining the 
CMOS low power dissipation. 

The TC74AC160/162 are BCD decade counters and the 
TC74AC161/163 are 4 bit binary counters. 

The CK input is active on the rising edge. Both LOAD and CLR 
inputs are active when low. 

Presetting of all four IC’s is synchronous to the rising 
edge of CK. 

The clear function of the TC74AC162/163 is synchro- 
nous to CK, while the TC74AC160/161 are cleared 
asynchronously . 

Two enable inputs (ENP and ENT) and CARRY 
OUTPUT are provided to enable easy cascading of 
counters, which facilitates easy implementation of n— bit 
counters without using external gates. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed fMAX = HOMHz(typ.) at Vcc= 5V 

• Low Power Dissipation Icc = 8/z A(Max.) at Ta=25°C 

•High Noise Immunity Vnjh=V\il =28% Vcc(Min.) 

• Symmetrical Output Impedance — I Ioh I =IoL“24mA(Min.) 

Capability of driving 50 Q 
transmission lines. 

• Balanced Propagation Delays tpu-^tpHL 

• Wide Operating Voltage Range — V cc (opr)=2V~5.5V 

• Pin and Function Compatible with 74F 160/161/162/163 


IEC LOGIC SYMBOL 




TC74AC160 

CTROtVIO 

* CT S 0 

* Ml 

- M2 

- G3 301=9 ~ 

- G 4 

- > C5/2.3.4+ 

p L q 

- 1,SO (1) 

( 2 ) 

(4) 

( 8 ) 


clrIIL 

_ (9). 
L0AQ""T 

-Scarry p NT (14 
OUTPUT 


TC74AC161 

| CTRDIV16 
HCT«0 

*4m1 
-4 M2 

JG3 301115 - 

-]G4 

-LC5/2,3,4+ 

-fi so o) y 


LOAO~ T 


TC74AC162 

CTRDfvio 
* 5CT=0 

Ml 
- M2 

-03 30719 ~ 


TC74AC163 


clrIILj 

LOAD^ 

- CARRY cfjr 04 

OUTPUT tN, 75T 

ENP*~ 


CTR0IV16 1 

5CT*0 


Ml 


M2 

G3 

3CTM5 

Q4 


>05/2.3,4+ J 

1.50 

0) 

(2) 

(4) 

(8) 




TOSHIBA CORPORATION 


AC-168 







TC74AC160P/F/FN, TC74AC161P/F/FN, 
TC74AC162P/F/FN, TC74AC163P/F/FN 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5 -6.0 

V 

DC Input Voltage 

v, N 

-0.5 ~V cc +0.5 

V 

DC Output Voltage 

V<xrr 

-0.5 ~V cc +0.5 

V 

Input Diode Current 

V 

±20 

m A 

Output Diode Current 

^OK 

±50 

mA 

DC Output Current 

^OUT 

±50 

m A 

DC V^/Ground Current 

loc 

±125 

mA 

Power Dissipation 

Pd 

500(DIP)*/180(SOP) 

mW 

Storage Temperature 

T s tg 

-65 -150 

°C 

Lead Temperature lOsec 

T|. 

300 

V 


*500mW in the range of Ta= 
-40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2.0-5. 5 

V 

Input Voltage 

V,N 

0 ~~ Vcc 

V 

Output Voltage 

VoUT 

0 ~ Vqc 

V 

Operating Temperature 

Topr 

-40 - 85 

°C 

Input Rise and Fall Time 

dt/dv 

0~100(V CC =3.3±0.3V) 

0~ 20(V<x= 5 +0.5V) 

ns/v 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 

Vcc 

Ta=25'C 

Ta=-40~85 < C 

UNIT 

MIN. 

TYP. 

n 



High-Level 

Input Voltage 

v iH 


2.0 

3.0 

5.5 

WBM 

Eaul 

- 

B 


B 

V 

Low-Level 

Input Voltage 

ViL 


2.0 

3.0 

5.5 

B 

- 

■ 

- 

m 

V 

High-Level 
Output Voltage 

VoH 

V, N = 

V|H or V IL 

Ioh=~50//A 

2.0 

3.0 

4.5 

1.9 

2.9 
4.4 

2.0 

3.0 

4.5 

B 

1.9 

2.9 
4.4 

B 

V 

IoH-~4mA 
Iqh— - 24 m A 
Ioh=— 75mA* 

3.0 

4.5 

5.5 

2. 58 

3. 94 

- 

B 

2. 48 

3. 80 

3. 85 

B 

Low-Level 

Output Voltage 

VOL 

V,N= 

Vih or V IL 

Iol=50^A 


- 

0.0 

0.0 

0.0 


: 


V 

IoL=12mA 
Iq^— 24 m A 
IoL=75mA* 

ESI 

DU 

Hi 

- 

B 

R1 

- 

0. 44 

0. 44 

1. 65 

Input Leakage Current 

I IN 

Vin =Vcc or GND 

HE 1 

- 


±0.1 

- 

±1.0 

fiA 

Quiescent Supply Current 

Icc 

V|n =Vcc or GND 

PCI 

- 

- 

8.0 

- 

80.0 


* :This spec indicates the capability of driving 500 transmission lines. 
One output should be tested at a time for a 10ms maximum duration. 





































TC74AC160P/F/FN, TC74AC161P/F/FN, 
TC74AC162P/F/FN, TC74AC1 63P / F / FN 


TRUTH TABLE 


EggHMS 


TC74AC162/163 


INPUTS 


ENT CK 




COUNT UP 


NO CHANGE 


X : Don't care 

A, B, C, D ! Logic Level of Data Inputs 


Carry : CARRY=ENT*Q a -Q b *Q c *Qd (TC74AC160/162) 

CARRY=ENT-Q a -Qb*Q c *Qd (TC74AC161/163) 

TIMING CHART (TC74AC160/162: DECADE COUNTER) 


FUNCTION 


RESET TO “ 0 " 
PRESET DATA 
NO COUNT 
NO COUNT 
COUNT 
NO COUNT 



i 


///////A 


DONT CARE UNTIL LOAD GOES LOW 




CARRY OUTPUT 


Qc m 




ASYNC SYNC PRESET 
CLEAR CLEAR 
(160) (162) 



AC-170 





















TC74AC160P/F/FN, TC74AC161P/F/FN, 
TC74AC162P/F/FN, TC74AC163P/F/FN 


TIMING CHART (TC74AC161/163: BINARY COUNTER) 


CLR 1 J 

1 

LOAO j LJ 

1 


! 


INPUTS ! 

c vr/s/ta 

! 


ck _ jiru 

i j 

ENP j | 

nj 




1 

! ! 

ENT ; | 




j 

LJ — LJ L, 

1 

ro* A 

i 



. 


. 

WA 4 

i I I 


OUTPUTS 



Qc AAA 3 


I _... 




Q ° ^ 3 


i 

CARRY OUTPUT ! j 

„ _ 1 — 1 


X 1 

*12 

L 

13 14 15 0 1 2 


» « m r- uuum - 

ASYNC SYNC PRESET 

CLEAR CLEAR 
(161) (163) 

"• INHIBIT 


TOSHIBA CORPORATION 


AC-171 








TC74AC160P/F/FN, TC74AC161P/F/FN, 
TC74AC162P/F/FN, TC74AC163P/F/FN 



AC-172 













TC74AC1 60P / F / FN, TC74AC1 61 P / F / FN, 
TC74AC1 62P f F ; HI, TC74AC1 63P / F / FN 



AC-173 









TC74AC160P/F/FN, TC74AC161P/F/FN, 
TC74AC162P/F/FN, TC74AC163P/F/FN 


TIMING REQUIREMENTS( Input t r =t f -3ns) 



AC ELECTRICAL CH ARACTERISTICS(C L =50pF, R l =500q, Input t r =t f =3ns) 



TOSHIBA CORPORATION 


AC-174 







































TC74AC160P/F/FN, TC74AC161P/F/FN, 
TC74AC162P/F/FN, TC74AC163P/F/FN 


Note(l) C ro is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

IcCbpd =C m # V(x*f^ +I<x 

When the outputs drive a capacitive load, total current consumption is the sum of Cpo , and A I<x which is 
obtained from the following formula: ' 

In case of TC74AC160/162: 


Aloe -fcK* v <x (~2^~ 

+ -%0_ + . 
0 

Cqc 

10 

-+-CQD Cm 

10 10 

In case of TC74AC161/163: 




Aloe f CK #V Oc( — 2^~ 

4 

Cgc 

8 

. Cqd . Coo 

16 16 


CQA^CQDand Cooare the capacitances at QA—QD and CARRY OUT, respectively. 
f CK is the input frequency of the CK. 

(2) * for TC74AC160/161 only 

* * for TC74AC162/163 only 


TOSHIBA CORPORATION 
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TC74AC160P/F/FN, TC74AC161P/F/FN, 
TC74AC1 62P/F/ FN, TC74AC1 63P/F/FN 


SWITCHING CHARACTERISTICS TEST WAVEFORM 



AC-176 









TC74AC160P/F/FN, TC74AC161P/F/FN, 
TC74AC162P/F/FN, TC74AC163P/F/FN 


TYPICAL APPLICATION 


PARALLEL CARRY N-BIT COUNTER 


H : COUNT 



NEXT STAGE 



TC74AC164P/F/FN 


8-BIT SHIFT REGISTER(S-IN,P-OUT) 

The TC74AC164 is an advanced high speed CMOS 8-BIT 
SERIAL-IN PARALLEL-OUT SHIFT REGISTER 
fabricated with silicon gate and double-layer metal 
wiring C 2 MOS technology. 

It achieves the high speed operation similar to 
equivalent Bipolar Schottky TTL while maintaining the 
CMOS low power dissipation. 

It consists of a serial-in, parallel-out 8-b it shift 
register with a CLOCK input and an overriding CLEAR 
input. Two serial data inputs( A,B)are provided so that one 
may be used as a data enable. 

All inputs are equipped with protection circuits against 
static discharge or trasient excess voltage. 


FEATURES: 

• High Speed fMAXrUOMHz(typ.) at Vcc=5V 

• Low Power Dissipation I(x = 8# A (Max.) at Ta=25°C 

• High Noise Immunity Vnih = Vml =28% Vice (Min.) 

• Symmetrical Output Impedance •••! Iqh I =IoL = 24mA(Min.) 

Capability of driving 50 Q 
transmission lines. 

• Balanced Propagation Delays tpLH ^ tpHL 

• Wide Operating Voltage Range ••• V cc ( opr ) = 2 V . 5 V 

• Pin and Function Compatible with 74F 164 



A 1 C 

— 

]1< V ce 

B 2 £ 


T 13 QH 

QA 3 [ 


] 12 QG 

QB 4 [ 


]11 QF 

QC 5 [ 


]10 QE 

QD 6 [ 


] 9 CLR 

GND 7 [ 


]8 CK 


(TOP VIEW) 



TRUTH TABLE 


INPUTS 

OUTPUTS I 

CLR 

CK 

SERIAL IN 

QA 

QB 


QH 

A 

B 

L 

X 

X 

X 

L 

L 


L 

H 

“L 

x 

X 

NO CHANGE 

H 

_r 

n 

X 

L 



QGn 1 

H 

_r 

mm 

L 

L 


■ 


H 

j" 

H 

H 

H 

QAn 


QGn 


X: Don't Care 

QAn~ QGn: The level of QA-QG, respectively, before the most recent 


positive edge of the clock. 
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TC74AC1 64P / F / FN 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5 -6.0 

V 

DC Input Voltage 

V,N 

-0.5 ~V cc +0.5 

V 

DC Output Voltage 

V OLT 

-0.5 -Vcc+0.5 

V 

Input Diode Current 

I,K 

±20 

m A 

Output Diode Current 

*OK 

±50 

mA 

DC Output Current 

I OUT 

±50 

mA 

DC V^/Ground Current 

I<x 

±200 

mA 

Power Dissipation 

P D 

500 (DIP)*/ 180 (SOP) 

mW 

Storage Temperature 

Tstg 

-65 - — 1 50 

°C 

Lead Temperature lOsec 


300 

°C 


*500mW in the range of Ta= 
-40°C~ 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2.0" — 5 - 5 

V 

Input Voltage 

V,N 

0 ~ Vqc 

V 

Output Voltage 

V(XT 

0 ~~ Vcc 

V 

Operating Temperature 

T 0 p r 

-40 - 85 

°C 

Input Rise and Fall Time 

dt/dv 

0-100(Vcc=3.3±0.3V) 
0- 20(V CC = 5 ±0.5V) 

ns/v 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 

Vcc 

Ta=25 < C 


UNIT 






High-Level 

Input Voltage 

V, H 



M 

in 

mu 

■ 

■ 


H 

V 

Low-Level 

Input Voltage 

VlL 


Pm 

H 

H 


1 


V 

High-Level 
Output Voltage 

Vqh 

V,N= 

V| H or V iL 


ill 

1 

1.9 

2.9 
4.4 


- 

1.9 

2.9 
4.4 



V 

IoH=~4mA 
Ioh~— 24m A 
Ioh = ~ 75mA* 

3.0 

4.5 

5.5 

2. 58 

3. 94 


H 


H 

Low-Level 

Output Voltage 

Vql 

V, N = 

VlH or Vil 


2.0 

3.0 

4.5 

: 


m 

i 


V 

IoL=12mA 

IoL = 24mA 

I(X = 75mA* 

3.0 

4.5 

5.5 

H 

H 



0. 44 

0. 44 

1. 65 

Input Leakage Current 

I IN 

Vin =Vcc or GND 

ilX3 

- 

- 

Cftll 

- 

±1.0 


Quiescent Supply Current 

Ice 

V 1N =Vcc or GND 

ESI 

B 

- 


■ 

80.0 


* :This spec indicates the capability of driving 500 transmission lines. 
One output should be tested at a time for a 10ms maximum duration. 



































TC74AC164P/ F/FN 


SYSTEM DIAGRAM 



TIMING CHART 
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TC74AC164P/F/FN 


TIMING REQUIREMENTS(lnput t r =t f =3ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta= 

25°C 

Ta=-40 ~85°C 

UNIT 

Vcc 

TYP. 

LIMIT 

LIMIT 




3.3±0.3 

- 

9.0 

10.0 





5.0±0.5 

— 

5.0 

6.0 






- 

7.0 

5.0 

7.0 

5.0 



ypH 


BHIi 

- 

7.0 

7.0 

ns 

■■ 




4.0 

4.0 


Minimum Hold Time 




_ 

1.0 

1.0 






1.0 

1.0 


Minimum Removal Time 

trem 



- 

8.5 

8.5 


(CLR) 



— 

5.0 

5.0 



AC ELECTRICAL CHARACTERI$TICS(C L =50pF,R L =5000 , Input t r =t f =3ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25't n 

Ta=-40 ~85‘C 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Propagation Delay Time 
(CK-Q) 

tpLH 

tpHL 


3.3±0.3 

5.0±0.5 

- 

9.6 

6.6 

16.3 

9.8 

1.0 

1.0 

18.6 

11.2 

ns 

Propagation Delay Time 
(CLR-Q) 

tpHL 


3.3±0.3 

5.0±0.5 

- 

9.7 

7.6 

16.0 

11.5 

1.0 

1.0 

18.0 

13.1 

Maximum Clock Frequency 

fMAX 


3.3±0.3 

5.0±0.5 

45 

80 

100 

150 

- 

45 

80 

— 

MHz 

Input Capacitance 

ClN 


- 

5 

10 

- 

10 

P F 

Power Dissipation Capacitance 

Cpd(I) 


- 

110 

- 

- 

- 


Note(l) Cpd is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

I CX:bpd == ^'FD * V GC* f IN +I 0C 











TC74AC166P/F/FN 


8-BIT SHIFT REGISTER (P-IN,S-OUT) 

The TC74AC166 is an advanced high speed CMOS 8 BIT 
PARALLEL/SERIAL-IN, SERIAL-OUT SHIFT REGISTER 
fabricated with sillicon gate and duble-layer metal wiring 
C 2 MOS technology. 

It achieves the high speed operation similar to 
equivalent Bipolar Schottky TTL while maintaining the 
CMOS low power dissipation. 

It consists of parallel-in or serial-in, serial-out 8— bit 
shift register with a gated clock input and an overriding 
clear input. The parall el-in o r serial-in modes are 
control led by the SHIFT/LOAD input. When the SHIFT/ 
LOAD input is held high, the serial data input is enabled 
and the eight flip-flops perform serial shifting on each 
clock pulse. When held low, the parallel data inputs are 
enabled and synchronous loading occurs on the next clock 
pulse. Clocking is accomplished on the low-to-high 
transition of the clock pulse. The CLOCK-INHIBIT input 
should be shifted high only while the CLOCK input is held 
high. A direct clear input overrides all other inputs, 
including the clock, and sets all the flip-flops to zero. 
Functional details are shown in the truth table and the 
timing charts. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed f\lAX=170MHz(Typ.)at Vcc=5V 

•Low Power Dissipation Icc=8/i A(Max.)at Ta=25°C 

• High Noise Immunity V\ih = V\il 28% V<x(Min.) 

• Symmetrical Output Impedance ••• | Iqh |=IoL = 24mA(Min.) 

Capability of driving 50 Q 
transmission lines. 

• Balanced Propagation Delays t P u-j ^ tpHL 

• Wide Operating Voltage Range ••• V<x (opr)=2V—5.5V 

• Pin and Function Compatible with 74HC166 



IEC LOGIC SYMBOL 
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AC74AC166P/F/FN 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5 -6.0 

V 

DC Input Voltage 

V,N 

-0.5 ~V cc +0.5 

V 

DC Output Voltage 

V OUT 

-0.5 ~V cc +0.5 

V 

Input Diode Current 

I.K 

±20 

mA 

Output Diode Current 

Iqk 

±50 

mA 

DC Output Current 

^OUT 

±50 

mA 

DC V^/Ground Current 

*cc 

±100 

mA 

Power Dissipation 

P D 

500(DIP)*/180(SOP) 

mW 

Storage Temperature 

Tstg 

-65 -150 

°C 

Lead Temperature lOsec 

T l 

300 

°c 


*500mW in the range of Ta= 
~40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2.0-5. 5 

V 

Input Voltage 

V,N 

0-Vcc 

V 

Output Voltage 

V OUT 

0-Vcc 

V 

Operating Temperature 

Topr 

-40 - 85 

°C 

Input Rise and Fall Time 

dt/dv 

0~100(V CC =3.3±0.3V) 

0~ 20(Vcc= 5 ±0.5V) 

ns/v 


DC ELECTRICAL CHARACTERISTICS 




TEST CONDITION 

Vcc 

Ta=25'C 

Ta=-40~85‘C 

UNIT 

MIN. 

TYP. 

MAXJ 

MIN. 

MAXJ 

High-Level 

Input Voltage 

Q 


2.0 

3.0 

5.5 

mi 

vm 

H 

H 

1.50 

2.10 

3. 85 

H 

V 

Low-Level 

Input Voltage 

B 


2.0 

3.0 

5.5 

H 

H 

0. 50 

0. 90 
1.65 

: 

0. 50 

0. 90 
1.65 

V 

High-Level 

Input Voltage 


V,N= 

V| H or V 1L 

Ioh=“50//A 

2.0 

3.0 

4.5 

1.9 

2.9 
4.4 

2.0 

3.0 

4.5 

H 

1.9 

2.9 
4.4 

H 

V 

IOH = "“4mA 

IoH=~24mA 

IoH=-75mA* 

3.0 

4.5 

5.5 

2. 58 

3. 94 

H 

H 

2. 48 

3. 80 

3. 85 

H 

Low-Level 

Input Voltage 

b 

V|N= 

Vl H or Vil 

I<X=50//A 

2.0 

3.0 

4.5 

H 

0.0 

0.0 

0.0 

0.1 

0. 1 
0.1 

H 

0.1 

0.1 

0.1 

V 

IoL = 12mA 

IoL=24mA 

IoL=75mA* 

3.0 

4.5 

5.5 

- 

: 

lilMI 

m 

- 

m 

Input Leakage Current 

I IN 

Vin =Vcc or GND 

m 

- 

- 

Bill 

- 

±1.0 

#A 

Quiescent Supply Current 

Icc 

Vin =Vcc or GND 

EH 

■ 

- 

■EH 

- 

80.0 


* .-This spec indicates the capability of driving 50fl transmission lines. 
One output should be tested at a time for a 10ms maximum duration. 





































TC74AC166P/F/FN 


TRUTH TABLE 


INPUTS 

INTERNAL 

OUTPUT 

CLEAR 

SHIFT/ 

CLOCK 

CLOCK 

SER IAL 

PARALLEL 

OUTPUTS 

LOAD 

INH. 

IN 

A- 


•H 

QA 

QB 

OH 

L 

X 

X 

X 

X 

X 

L 

L 

L 

H 

X 

X 

X 

X 

X 

No change j 

H 

L 

L 

s 

X 

a • 


•h 

a 

h 

h 

H 

H 

L 

s 

H 

X 

H 

QAn 

QGn 

H 


L 

s 

L 

X 

L 

QAn 

QGn 

H 

X 

H 

X 

X 

X 

No change 


X .Don't care 

a h : The level of steady state input voltage at inputs A through H respectively 


TIMING CHART 


CLOCK -T 

CLOCK INHIBIT | 

L 

liWLrirtJL 

uu 

ULTL 

J — L 

iimnjTianrLrir 






CLEAR 

SERIAL INPUT 

I 

I 

i 








SHIFT/LOAD 



H 

J i 

A S 

s 

vWWXWWWWWW 

\^j H |\\ DONT CARE' UNTIL S/L GOES 'L' \\\\\ 


L 



1 

8 5 

s 

vWWWWWWWW 




i 



1 


s 


SSSSSSSBSS56SSSSSS 

; 


i 

1 

1 


s 


\\N H [v\\\\\\ 

IBSKHKQSSKBBSBfiBSSSI 

PARALLEL , 




I 

INPUTS E ^ 

s 


bs <■ kW? 






1 

- I 

5 

\mmm^ 

LvO’hWW 

'mmmmmmmmm 





\ 

G 5 

s 








i 

H S 

s 


\\^ H L\\\\^ 

HKKKBBBBB9KKQSB9K81 

OUTPUT QH 

I 


— 1 

1 

i 1 

■ m l r L l nn 


P-1 




CLEAR SERIAL SHIFT A INHIBIT SERIAL SHIFT 


LOAD 


TOSHIBA CORPORATION 
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AC74AC166P/F/FN 


TIMING REQUIREMENTS (Input t r =t i =3ns) 


PARAMETER 

SYMBOL 

— 

Ta=25'C 

Ta=-40~85‘C 

UNIT 

TEST CONDITION 

v <x 

TYP. 

LIMIT 

LIMIT 

Minimum Pulse Width 

tw(H) 


3. 3±0. 3 

- 

7.0 

7.0 


(CK) 

tv\a) 


5. 0±0. 5 

— 

5.0 

5.0 


Minimum Pulse Width 

twx) 


3. 3±0. 3 

- 

8.0 

8.0 


(CLR) 


5. 0±0. 5 

— 

5.0 

5.0 


Minimum Set-up Time 

f 


3. 3±0. 3 

- 

8.0 

8.0 


(SI, PI) 

‘-s 


5. 0±0. 5 

— 

4.0 

4.0 


Minimum Set-up Time 



3, 3±0. 3 

_ 

7.0 

7.0 


(S/L) 

ts 


5. 0±0. 5 

- 

4.0 

4.0 

ns 

Minimum Hold Time 



3. 3±0. 3 

_ 

0.5 

0.5 


(SI, PI) 

l h 


5.0 ±0.5 

— 

0.5 

0.5 


Minimum Hold Time 



3. 3±0. 3 

- 

1.0 

1.0 


(S/L) 

l b 


5. 0±0. 5 

— 

1.0 

1.0 


Minimum Removal Time 

f 


3. 3±0. 3 

- 

4.0 

4.0 


(CLR) 

L rem 


5. 0±0. 5 

— 

1.5 

1.5 



AC ELECTRICAL CHARACTERISTICS (C L =50pF,R L =5000, Input t r =t f =3ns) 


PARAMETER 

SYMBOL 



Ta=25'C 

Ta=-40~85t: 

UNIT 

TEST CONDITION 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Propagation Delay Time 

tpLH 


3. 3±0. 3 

- 

9.4 

16.1 

1.0 

18.3 


(CK-QH) 

tpHL 


5. 0±0. 5 

- 

6.6 

10.0 

1.0 

11.4 


Propagation Delay Time 



3. 3±0. 3 

- 

9.2 

15.2 

1.0 

17.4 

ns 

(CLR-QH) 

t pHL 


5. 0±0. 5 

— 

6.4 

9.6 

1.0 

10.9 


Maximum Clock 

r , 


3. 3±0. 3 

55 

105 

- 

55 


Turpi ~ 

Frequency 

* MAX 


5. 0±0. 5 

90 

150 

- 

90 

— 

ivinz 

Input Capacitance 

ClN 


- 

5 

10 

- 

10 

nF 

Power Dissipation Capacitance 

Cpd(i) 


- 

67 

- 

- 

- 

pr 


Note(l) Cpp is defined as the value of the internal equivalent capacitance which is calculanted from the 
operating current consumption without load, 

Averating operating current can be obtained by the equation: 


I CCbpd“ C PD - V CC * f IN +I CC 


TOSHIBA CORPORATION 
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TC74AC174P/F/FN 


HEX D-TYPE FLIP FLOP WITH CLEAR 

The TC74AC174 is an advanced high speed CMOS HEX 
D-TYPE FLIP FLOP fabricated with silicon gate and 
double-layer metal wiring C 2 MOS technology. 

It achieves the high speed operation similar to equivalent 
Bipolar Schottky TTL, while maintaining the CMOS low 
power dissipation. 

Information signals applied to D inputs are transferred to the Q 
outputs on the positive going edge of the clock pulse. 

When the CLR input is held low, the Q outputs are in the low logic 
level independent of the other inputs. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed fMAX = 180MHz(typ.) at Vcc = 5V 

• Low Power Dissipation Iqq= 8 fi A (Max.) at Ta=25°C 

• High Noise Immunity — Vnih = Vnil =28% Voc(Min.) 

• Symmetrical Output Impedance — I Ioh I =IoL=24mA(Min.) 

Capability of driving 50 Q 
transmission lines. 

• Balanced Propagation Delays tpLH^fpHL 

• Wide Operating Voltage Range — V cc (opr)=2V~5.5V 

• Pin and Function Compatible with 74F 174 


TRUTH TABLE 


INPUTS 

OUTPUT 

FUNCTION 

CLR 

D 

CK 

Q 

L 

X 

X 

L 

CLEAR 

H 

L 

J~ 

L 

- 

H 

H 

S 

H 

- 

H 

X 

~L 

On 

NO CHANGE 


X : Don't care 



PIN ASSIGNMENT 


CLR 1 £ 


] 16 Vcc 

Q1 2 [ 


3 15 06 

01 3 C 


U 14 06 

D2 4 [ 


2 13 D5 

Q2 5 £ 


U 12 Q5 

03 6 C 


3 11 04 

Q3 7 £ 


2 10 Q4 

GND 8 £ 


] 9 CK 


(TOP VIEW) 


I EC LOGIC SYMBOL 
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TC74AC174P/F/FN 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5 -6.0 

V 

DC Input Voltage 

V,N 

-0.5 ~V cc +0.5 

V 

DC Output Voltage 

v ol rr 

-0.5 ~V cc +0.5 

V 

Input Diode Current 

I.K 

±20 

mA 

Output Diode Current 

*OK 

±50 

mA 

DC Output Current 

^OLT 

±50 

mA 

DC V^/Ground Current 

*CC 

±200 

mA 

Power Dissipation 

Pd 

500(DIP)*/180(SOP) 

mW 

Storage Temperature 

Tstg 

-65 ~ 1 50 

°C 

Lead Temperature lOsec 

Tl 

300 

°C 


*500mW in the range of Ta= 
~40°C~~ 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300mW. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

V CC 

2.0-5. 5 

V 

Input Voltage 

V,N 

0 — Vqq 

V 

Output Voltage 

Volt 

0 ~~ V (X 

V 

Operating Temperature 

t 

1 opr 

-40 - 85 

°c 

Input Rise and Fall Time 

dt/dv 

0 ~100(V CC =3.3±0.3V) 

0 ~ 20(V CC = 5 ±0.5V) 

ns/v 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 

Vcc 

Ta=25°C 

Ta=-40~85°C 

UNIT 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V, H 


2.0 

3.0 

5.5 

1.50 

2. 10 

3. 85 

: 

: 

1.50 

2. 10 

3. 85 

: 

V 

Low-Level 

Input Voltage 

V|L 


2.0 

3.0 

5.5 

- 

- 

0. 50 

0. 90 
1.65 

- 

0. 50 

0. 90 
1.65 

V 

High-Level 
Output Voltage 

VoH 

V, N = 

V IH or V| L 

IoH =_ 50/aA 

2.0 

3.0 

4.5 

1.9 

2.9 

4. 4 

2.0 

3.0 

4.5 

- 

1.9 

2.9 
4.4 

- 

V 

IoH=-4mA 

IoH=~24mA 

IoH=-75mA* 

3.0 

4.5 

5.5 

2. 58 

3. 94 

: 

: 

2. 48 

3. 80 

3. 85 

: 

Low-Level 

Output Voltage 

VOL 

V| N = 

V|H or V| L 

Iol=50//A 

2.0 

3.0 

4.5 

: 

0.0 

0.0 

0.0 

0. 1 

0. 1 

0. 1 

: 

0. 1 

0. 1 

0. 1 

V 

IoL=12mA 

I(X = 24mA 

IoL=75mA* 

3.0 

4.5 

5.5 

- 

- 

0. 36 

0. 36 

: 

0. 44 

0. 44 
1.65 

Input Leakage Current 

I IN 

ViN =Vcc or GND 

5.5 

- 

- 

±0.1 

- 

±1.0 

U A 

Quiescent Supply Current 

Icc 

Vjm =Vcc or GND 

5.5 

- 

- 

8.0 

- 

80.0 


* .This spec indicates the capability of driving 500 transmission lines. 
One output should be tested at a time for a 10ms maximum duration. 
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SYSTEM DIAGRAM 



TIMING REQUIREMENTS! Input t r =t?=3ns) 


PARAMETER 


SYMBOL TEST CONDITION 


Minimum Pulse Width tw(L) 
(CK) tw(H) 

Minimum Pulse Width 

(CLR) tw<L) 

Minimum Set-up Time t s 
Minimum Hold Time tv, 


Minimum Removal Time 
(CLR) 


r 

Ta= 

25°C 

Ta=-40 — 85 C 'C 

Vcc 

TYP. 

LIMIT 

LIMIT 

3. 3+0. 3 

- 

7.0 

7.0 

5. 0+0. 5 

— 

5.0 

5.0 

3.3+0.3 

- 

7.0 

7.0 

5.0+0.5 

— 

5.0 

5.0 

3.3±0.3 

_ 

7.0 

7.0 

5.0±0.5 

— 

4.0 

4.0 

3.3±0.3 

- 

1.0 

1.0 

5.0+0.5 

— 

1.0 

1.0 

3.3±0.3 

- 

6.0 

6.0 

5.0+0.5 

— 

3.5 

3.5 


AC ELECTRICAL CH AR ACTE R 1ST ICS(C L =S0pF / R L =5G0Q, Input t r =t f =3ns) 

PARAMETER SYMBOL TEST CONDITION i — ^ ,v- TVr 

V C c MIN. TYP. MAX. MIN. MAX. 

Propagation Delay Time t p lh 3.3±0.3 - 8.5 14.4 1.0 16.6 

(CK-Q) tpHL 5.0±0.5 - 6.7 9.6 1.0 11.0 

Propagation Delay Time 3.3±0.3 ~ 8.2 13.9 1.0 16.0 

(CLR-Q) mL 5.0±0.5 - 6.3 9.0 1.0 10.4 

... r „ . H 3.3±0.3 60 110 60 

Maximum Clock Frequency f^x 5. 0±0.5 90 150 - 90 - 

Input Capacitance Cin - 5 10 - IQ 

Power Dissipation Capacitance Cpod) - 74 - - - 


Note(l) Cpd is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 
tebpd^PD • Voc* f in+I (£/6(per F/F) 

And the total Cpd when n pcs of Flip Flop operate can be gained by the following equation. 

Cpd (total) =34+40 • n 

— TOSHIBA CORPORATION 
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TC74ACT174P/F/FN 


HEX D-TYPE FLIP FLOP WITH CLEAR 


The TC74ACT174 is an advanced high speed CMOS HEX 
D-TYPE FLIP FLOP fabricated with silicon gate and 
double-layer metal wiring C 2 MQS technology. 

It achieves the high speed operation similar to equivalent 
Bipolar Schottky TTL, while maintaining the CMOS low 
power dissipation. 

These devices may be used as a level converter for 
interfacing TTL or NMOS to High Speed CMOS. The 
inputs are compatible with TTL, NMOS and CMOS output 
voltage levels. 

Information signals applied to D inputs are transferred 
to the Q outputs on the positive going edge of the clock 
pulse. 

When the CLR input is held low, the Q outputs are at a 
low logic level independent of the other inputs. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed fMAX=155MHz (iyp.) at Voc=5V 

• Low Power Dissipation Icc=8# A(Max.) at Ta=25°C 

• Compatible with TTL outputs VjL=0.8V(Max.) 



P(DIP16-P-300A) 




F(SOP18-P-300) FN(S0L16-P— 150) 


PIN ASSIGNMENT 



► Symmetrical Output Impedance 


* -MAX = 155MHz (typ.) at Voc=5V 

1 1(x=8/z A(Max,) at Ta=25°C 
•V !L =0.8V(Max.) 
V| H =2V(Min.) 

• I Ioh I =IoL=24mA(Min.) 

Capability of driving 50 Q 
transmission lines. 



> Balanced Propagation Delays tpLH^lpHL 

* Pin and Function Compatible with 74F 174 


D2 4 £ 


mJ 

3 13 DS 

02 5 C 


3 12 05 

D3 e £ 


] 11 D4 

Q3 7 £ 


310 04 

GND 8 £ 


3 9 CK 


(TOP VIEW] 

1 
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TC74ACT174P/F/FN 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5 -6.0 

V 

DC Input Voltage 

V,N 

-0.5 ~ Vcc +0.5 

V 

DC Output Voltage 

V OUT 

-0.5 ~Vcc+0.5 

V 

Input Diode Current 

V 

±20 

mA 

Output Diode Current 

!ok 

±50 

mA 

DC Output Current 

I OUT 

±50 

mA 

DC V^/Ground Current 

Ice 

±150 

mA 

Power Dissipation 

P D 

500(DIP)*/180(SOP) 

mW 

Storage Temperature 

Tstg 

-65 -150 

°C 

Lead Temperature lOsec 

t l 

300 

°C 


*500mW in the range of Ta= 
~40°C— 65*C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/ , C should be applied 
up to 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

4.5— 5.5 

V 

Input Voltage 

V,N 

0~Vcc 

V 

Output Voltage 

V OUT 

0 ~ Vqc 

V 

Operating Temperature 

Topr 

l 

rfa. 

O 

l 

CO 

cn 

°c 

Input Rise and Fall Time 

dt/dv 

0-10 

ns/v 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25‘C 

Ta=-40 — 85*C 

UNIT 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V|H 


4.5 
l 

5.5 

2.0 

■ 

B 

B 

B 

D 

Low-Level 

Input Voltage 

V|L 


4.5 
l 

5.5 

■ 

B 

0.8 

B 

0.8 

1 

High-Level 
Output Voltage 

Vch 

V| N = 

ViHor Vic 

Iqh=~50// A 
Ioh— — 24mA 
IoH =: “ , I5mA* 

4.5 

4.5 

5.5 

1 

4.5 

_ 

4.4 

3. 80 

3. 85 

_ 

Low-Level 

Output Voltage 

VCL 

V, N = 

VlH or V|l 

I OL = 50 // A 
I OL =24mA 
IoL=75mA* 

4.5 

4.5 

5.5 

H 

0.0 

0.1 

0. 36 

B 

i 

Input Leakage Current 

I IN 

V| N =Vnn or GND 

PR 

- 

- 

±0.1 

- 

±1.0 

M 

Quiescent Supply Current 

Iqc 

V w =Voc or GND 

1^9 

- 

- 

8.0 

- 

HiliMii 

Alec 

PER INPUT:Vcc= 3. 4V 
OTHER INPUT:Voc or GND 

5.5 


- 

1.35 

- 

1.5 

mA 


* :This spec indicates the capability of driving 50 Q transmission lines. 


One output should be tested at a time for a 10ms maximum duration. 
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TC74ACT174P/F/FN 


SYSTEM DIAGRAM 



TIMING REQUIR EM ENTS( Input t r =t f =3ns) 


PARAMETER 

SYMBOL 

Minimum Pulse Width 
(CK) 

tvv(L) 

tw(H) 

Minimum Pulse Width 

(CES) 

tW(L) 

Minimum Set-up Time 


Minimum Hold Time 

th 

Minimum Removal Time 

(CER) 

trem 



5.0±0.5 


o.OirO.o 


5.0±0.5 


5.0±0.5 



AC ELECTRICAL CHARACTERISTICS(C L =50pF, R l =500q, Input t r =t,=3ns) 



Noted) Cfo is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 


Average operating current can be obtained by the equation: 

I<Xepd= C PD • V(E »f IN +1 temper F/F) 

And the total Cpo when n pcs of Flip Flop operate can be gained by the following equation. 
Cpd (total) =20+ 12 • n 
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TC74AC175P/F/FN 


QUAD D-TYPE FLIP FLOP WITH CLEAR 

The TC74AC175 is an advanced high speed CMOS 
QUAD D-TYPE FLIP-FLOP fabricated with silicon gate 
and double-layer metal wiring CMOS technology. 

It achieves the high speed operation similar to equivalent 
Bipolar Schottky TTL while maintaining the CMOS low 
power dissipation. 

These four flip-flops are controlled by a clock input (CLOCK) 
and a clear input (CLEAR). 

The information data applied to the D inputs^ (ID thru 4D) are 
transferred to the outputs (IQ thru 4Q and IQ thru 4Q) on the 
positive-going edge of the clock pulse. 

Reset function is accomplished when the clear input is 
taken low, and all Q outputs are kept in low level 
regardless of other input conditions. 

All input are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed fMAX = 170MHz(typ.) at Vcc=5V 

• Low Power Dissipation I(X=8g A(Max.) at Ta=25°C 

• High Noise Immunity Vnih = Vnil =28% Vcc(Min.) 

• Symmetrical Output Impedance — I Ion I =IoL=24mA(Min.) 

Capability of driving 50 Q 
transmission lines. 

• Balanced Propagation Delays tpLH ** tpHL 

• Wide Operating Voltage Range ••• V cc (opr.)=2V'^5.5V 

• Pin and Function Compatible with 74F175 


TRUTH TABLE 


INPUTS 

OUTPUTS 

FUNCTION 

CLR 

D 

CK 

Q 

Q 

L 

mm 

mm 

L 





s 



— 


mm 

_r 


L 

— 


mm 

“L 



NO CHANGE 


X : Don't care 



CLR 1[ 

1 

] 16 Vcc 

Q1 2[ 


]15 Q4 

Q1 3[ 


] 14 Q4 

D1 4[ 


] 13 D4 

02 5 C 


] 12 D3 

Q2 6[] 


]11 Q3 

Q2 7[[ 


]10 Q3 

GND 


]9 CK 

(TOP VIEW) 
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TC74AC175P/F/FW 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

v cc 

-0.5 -6.0 

V 

DC Input Voltage 

V, N 

-0.5 ~V cc +0.5 

V 

DC Output Voltage 

V OLT 

-0.5 ~V cc +0.5 

V 

Input Diode Current 

I|K 

±20 

m A 

Output Diode Current 

^OK 

±50 

mA 

DC Output Current 

^OUT 

±50 

mA 

DC V^/Ground Current 

*CC 

±200 

mA 

Power Dissipation 

Pd 

500 (DIP)*/ 180 (SOP) 

mW 

Storage Temperature 

Tstg 

-65 -150 

°C 

Lead Temperature lOsec 

T,. 

300 

°C 


*500mW in the range of Ta= 
-40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2. 0-5. 5 

V 

Input Voltage 

V|.\ 

o — v cc 

V 

Output Voltage 

V OLT 

0 ~~ V cc 

V 

Operating Temperature 

T 0 pr 

i 

0 

1 

CO 
C n 

°C 

Input Rise and Fall Time 

dt/dv 

0~100(V CC =3.3±0.3V) 

0~ 20( V(x= 5 ±0.5V) 

ns/v 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 




UNIT 


IQS 



MAX. 

High-Level 

Input Voltage 

V 1H 


2.0 

3.0 

5.5 

1.50 

2. 10 

3. 85 

■ 

■ 

EDI 

H 

V 

Low-Level 

Input Voltage 

VlL 


ran 

rail 

Qgjjj 

- 


0. 50 

0. 90 
1.65 

H 

m 

V 

High-Level 
Output Voltage 

Vqh 

V,N= 

V|H or V (L 

Ioh = -50//A 

H 

1.9 

2.9 
4.4 


- 

1.9 

2.9 
4.4 

~ 

V 

IoH=~4mA 

IoH=-24mA 

Ia-j=-75mA* 

raw 

ira 

Eh 


H 

H 


m 

Low-Level 

Output Voltage 


V|N= 

V|h or V| L 

I(X-50/iA 

rai 

i 

: 


0. 1 

0. 1 

0. 1 

1 

0.1 

0.1 

0.1 

V 

IoL=12mA 

IoL=24mA 

IoL=75mA* 

IM 

HI 

H 

1 


H 


Input Leakage Current 

I IN 

Vin = Vcc or GND 

IBBI 

- 

- 

±0. 1 

- 

±1.0 


BM— 


V !N =Vcc or GND 


- 

- 

8.0 

- 

80.0 


* :This spec indicates the capability of driving 50ft transmission lines. 
One output should be tested at a time for a 10ms maximum duration. 
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TC74AC175P/F/FN 


SYSTEM DIAGRAM 


D1 D2 D3 D4 



Q1 Q1 Q2 Q2 Q3 Q3 Q4 Q4 


TIMING REQUIREMENTS(lnput t r =t f =3ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta= 

25°C 

Ta=-40~85°C 

UNIT 

V CC 

TYP. 

LIMIT 

LIMIT 

Minimum Pulse Width 

tW(L) 


3. 3±0. 3 

- 

7.0 

7.0 


(CK) 

t\V(H) 


5. 0+0. 5 

- 

5.0 

5.0 


Minimum Pulse Width 



3. 3±0. 3 


7.0 

7.0 


(CLR) 

UV(L) 


5. 0+0. 5 

- 

5.0 

5.0 


Minimum Set-up Time 

t s 


3. 3±0. 3 

- 

12.0 

12.0 

ns 




5. 0±0. 5 


6.5 

6.5 


Minimum Hold Time 

th 


3. 3±0. 3 

- 

0.0 

0.0 





5. 0±0. 5 


0.0 

0.0 


Minimum Removal Time 

4. 


3. 3±0. 3 

- 

7.0 

7.0 


(CLR) 

t rem 


5. 0±0. 5 

— 

5.0 

5.0 
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TC74AC175P/F/FN 


AC ELECTRICAL CH ARACTERISTICS(C L =50pF, R l =500q, Input t r =t f =3ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


'Ta=25‘ , C 1 

Ta=-40~85'C 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Propagation Delay Time 

t pm 


3.3±0.3 

- 

8.2 

13.9 

1.0 

16.0 


(CK-Q, Q) 

t pHL 


5.0±0.5 

— 

6.1 

8.7 

1.0 

10.0 

ns 

Propagation Delay Time 

tplj H 


3.3±0.3 

- 

7.8 

13.3 

1.0 

15.3 

(CLR-Q, Q) 

t pHL 


5.0±0.5 

— 

6.1 

8.7 

1.0 

10.0 


Maximum Clock Frequency 

f MAX 


3.3±0.3 
5.0+0. 5 

40 

80 

80 

150 

— 

40 

80 

- 

MHz 

Input Capacitance 

C|N 


- 

5 

10 

- 

10 

pF 

Power Dissipation Capacitance 

Cp[)(l) 


- 

85 

- 

- 

- 


Note(l) Cpo is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

I CCbpd =C PD • Voc-fi N +I cx;/4(per bit) 

And the total Cpd when n pcs. of F/F operate can be gained by the following equation: 

C PD (total) =35+50 • n 






TC74ACT1 75P/F/FN 


QUAD D-TYPE FLIP FLOP WITH CLEAR 

The TC74ACT175 is an advanced high speed CMOS 
QUAD D-TYPE FLIP-FLOP fabricated with silicon gate 
and double-layer metal wiring CMOS technology. 

It achieves the high speed operation similar to equivalent 
Bipolar Schottky TTL while maintaining the CMOS low 
power dissipation. 

These devices may be used as a level converter for 
interfacing TTL or NMOS to High Speed CMOS. The 
inputs are compatible with TTL, NMOS and CMOS output 
voltage levels. 

These four flip-flops are control led by a clock input 
(CLOCK) and a clear input (CLEAR). 

The data applied to the D inputs (ID thru 4D)_are 
transferred to the outputs (IQ thru 4Q and IQ thru 4Q) on 
the positive-going edge of the clock pulse. 

Reset is accomplished when the clear input is taken low, 
and all Q outputs are kept in low level regardless of other 
input conditions. 

All input are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed fMAx=160MHz (typ.) at Vcc=5V 

• Low Power Dissipation Icc = 8# A (Max.) at Ta=25°C 

• Compatible with TTL outputs V|L=0.8V(Max.) 

V„,=2V(Min.) 

• Symmetrical Output Impedance ••• I Ioh I =IoL=24mA(Min.) 

Capability of driving 50 Q 
transmission lines. 

• Balanced Propagation Delays t pL n ** tp^ 

• Pin and Function Compatible with 74F 175 
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TC74ACT175P/F/FN 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vex: 

-0. 5-6.0 

V 

DC Input Voltage 

V, N 

-0.5 ~V cc +0.5 

V 

DC Output Voltage 

V OUT 

-0.5 ~V cc +0.5 

V 

Input Diode Current 


±20 

raA 

Output Diode Current 

*OK 

±50 

mA 

DC Output Current 

I OUT 

±50 

mA 

DC V^/Ground Current 

l CC 

±200 

mA 

Power Dissipation 

Pd 

500(DIP)*/180(SOP) 

mW 

Storage Temperature 

Tstg 

-65 -150 

°C 

Lead Temperature lOsec 

T L 

300 

°C 


*500mW in the range of Ta= 
-40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C should be applied 
up to 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vex: 

4. 5-5.5 

V 

Input Voltage 

V,N 

0 ~ Vqc 

V 

Output Voltage 

V OUT 

0 — v cc 

V 

Operating Temperature 

T 0 pr 

-40 - 85 

°c 

Input Rise and Fall Time 

dt/dv 

0-10 

ns/v 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 

Vcc 

Ta=25”C 

Ta=-40~85X: 

UNIT 

MIN. 

TYP. 



MAX. 

High-Level 

Input Voltage 

V, H 


4.5 
l 

5.5 

2.0 

B 

B 

fl 

B 

V 

Low-Level 

Input Voltage 

V,L 


4.5 
l 

5.5 

■ 

B 

B 

B 

0.8 

V 

V 

V 

High-Level 
Output Voltage 

V OH 

V| N = 

Vih or Vil 

Ioh=~50/iA 
-OH = “24mA 
IoH=-75mA* 

4.5 

4.5 

5.5 


B 

B 

4.4 

3. 80 

3. 85 

B 

Low-Level 

Output Voltage 

V a . 

V| N = 

Vih or V| L 

Iol=50/zA 

I OL =24mA 

IoL = 75mA* 

4.5 

4.5 

5.5 

B 

0.0 

0.1 

0. 36 

B 

1 

Input Leakage Current 

I IN 

V, N =V fr or GND 

EH 

- 

- 

±0.1 

- 

±1.0 

liA 

Quiescent Supply Current 

l cc 

V, N = Vqq or GND 

ESI 

- 

- 

8.0 

- 

80.0 

Alec 

PER INPUT: Vex: =3. 4V 
OTHER INPUTrVcx or GND 

5.5 

- 

- 

1. 35 

- 

1.5 

mA 


♦ :This spec indicates the capability of driving 50 Q transmission lines. 


One output should be tested at a time for a 10ms maximum duration. 
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TC74ACT175P/F/FN 


SYSTEM DIAGRAM 


D1 


D2 


D3 


D4 


CK 



Qt 01 02 02 03 03 Q4 04 


TIMING REQUIREMENTS(lnput t r =t f =3ns) 


PARAMETER 

SYMBOL 


■ 

Ta=25°C 

Ta=-40~85°C 

UNIT 

■ ■ 

TYP. 

LIMIT 

LIMIT 

Minimum Pulse Width 
(CK) 

tw(L) 

tw(H) 



- 


5.0 

ns 

Minimum Pulse Width 
(CLR) 

t\V(L) 


5.0±0.5 

- 

5.0 

5.0 

Minimum Set-up Time 



5.0±0.5 

- 

4.0 

4.0 

Minimum Hold Time 

th 


5.0+0.5 

- 

1.0 

1.0 

Minimum Removal Time 
(CLR) 



5.0+0.5 

- 

4.0 

4.0 
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TC74ACT175P/F/FN 


AC ELECTRICAL CHARACTERlSTICS(C l> =50pF / R l = 500Q, Input t r =t f =3ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

■uEBEgaa 

UNIT 

■MSB 

ima 





Propagation Delay Time 
(CK-Q.Q) 

tpLH 

tpHL 


5.0+0.5 

B 

6.9 

11.0 

1.0 

12.5 

ns 

Propagation Delay Time 
(CLR-Q.Q) 

tpLH 

tpHL 


5.0±0.5 

B 

6.5 

10.4 

1.0 

11.8 

Maximum Clock Frequency 

f MAX 


5.0+0.5 



B 

80 

PH 

MHz 

Input Capacitance 

ClN 


- 

5 

10 

- 

10 

pF 


B83!MI 


- 

46 

- 

- 

- 


Note(l) Cpd is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

ICG6pd~CpD • Voc» f in+I cc/4(per F/F) 

And the total Cpp when n pcs of Flip Flop operate can be gained by the following equation. 

Cp D (total) =25+21 • n 
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TC74AC240P/F/FW, TC74AC241P/F/FW, 

TC74AC244P/F/FW 

OCTAL BUS BUFFER 

TC74AC240P/F/F W INVERTED, 3-STATE OUTPUTS 

TC74AC241P/F/FW NON-I N VERTE D, 3-STATE 

TC74AC244P/F/FW NON — INVERTED. 3-STATE 

The TC74AC240, 241 and 244 are advanced high speed 
CMOS OCTAL BUS BUFFERS fabricated with silicon 
gate and double-layer metal wiring C 2 MOS technology. 

They achieve the high speed operation similar to 
equivalent Bipolar Schottky TTL while maintaining the 
CMOS low power dissipation. 

The 74AC240 is an inverting 3-state buffer having two 
active-low output enables. The TC74AC241 and 
TC74AC244 are non-inverting 3-state buffers that differ 
only in that the 241 has one active-high and one active- 
low output enable, and the 244 has two active-low output 
enables. 

These devices are designed to be used with 3-state 
memory address drivers, etc. 

All inputs are equipped with protection circuits against 
static discharge or tansient excess voltage. 


FEATURES: 

• High Speed t p d=4.0ns(typ.) at Vcc = 5V 

• Low Power Dissipation Icc-8# A(Max.) at Ta=25°C 

• High Noise Immunity V\ih=V\jl =28% Vcc(Min.) 

• Symmetrical Output Impedance — I Ioh I =IoL = 24mA(Min.) 

Capability of driving 50 Q 
transmission lines. 

• Balanced Propagation Delays tp^n^tpHL 

• Wide Operating Voltage Range — V cc (opr)=2V~5.5V 

• Pin and Function Compatible with 74F 240/241/244 


PIN ASSIGNMENT (TOP VIEW) 



TQ8MIBA CORPORATION 


OUTPUTS 

OUTPUTS 
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TC74AC240P/F/FW, TC74AC241P/F/FW, 
TC74AC244P/F/FW 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5 -6.0 

V 

DC Input Voltage 

V|N 

-0.5 ~V cc +0.5 

V 

DC Output Voltage 

V OUT 

-0.5 ~V cc +0.5 

V 

Input Diode Current 

I|K 

±20 

m A 

Output Diode Current 

*OK 

±50 

mA 

DC Output Current 

I OUT 

±50 

rnA 

DC V^/Ground Current 

*cc 

±200 

mA 

Power Dissipation 

Pd 

500(DIP)*/ 180 (SOP) l 

mW 

Storage Temperature 

Tstg 

-65 -150 

°C 

Lead Temperature lOsec 

Tl 

300 

°C 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2. 0-5. 5 

V 

Input Voltage 

V, N 

o — v cc 

V 

Output Voltage 

v our 

0 ~ v cc 

V 

Operating Temperature 

Topr 

LO 

00 

1 

0 

1 

°c 

Input Rise and Fall Time 

dt/dv 

0 — 100(V CC =3.3±0.3V) 

0~20(Vcc= 5 ±0.5V) 

ns/v 


*500mW in the range of Ta= 
-40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m W. 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40~85t: 

UNIT 

MIN. 

TYP. ! 

MAX. 

MIN. 

MAX.! 

High-Level 

Input Voltage 



PH 

ill 

iH 


B 

B 

1.50 

2. 10 

3. 85 

B 

V 

Low-Level 

Input Voltage 



9 

B 

B 

jQ^ll 

B 

B 

V 

High-Level 
Output Voltage 

Voh 

V,N = 

V IH or V| L 

IoH=~50/iA 

2.0 

3.0 

4.5 

H 

2.0 

3.0 

4.5 

B 

1.9 

2.9 
4.4 

B 

V 

it il il 
i i i 

cn £* a 

>>^ 

* 

3.0 

4.5 

5.5 

2. 58 

3. 94 

B 

B 

2. 48 

3. 80 

3. 85 

B 

Low-Level 

Output Voltage 

Vql 

V[ N = 

Vih or V il 

Iol=50//A 

■ 

H 

0.0 

0.0 

0.0 

0.1 

0.1 

0.1 

B 

0.1 

0.1 

0. 1 

V 

IoL=12mA 
IoL~24mA 
la. ~75mA* 

1 

EH 



- 

B 




3 -State Output 
Off-State Current 

la e 

Vin=Vih or Vil 

Vqut = V cq or GND 

Qj 

B 

B 


B 

±5.0 

V A 

Input Leakage Current 

I IN 

Vjn= V cc ° r GND 



- 

ETiffl 

- 

±1.0 

Quiescent Supply Current 

1<X 

ViN=V cc ° r GND 

EH 

■ 

- 

■El 

■ 

80.0 


* :This spec indicates the capability of driving 5011 transmission lines. 
One output should be tested at a time for a 10ms maximum duration. 


AC-203 




















































TC74AC240P / F / FW, TC74AC241 P / F / FW, 
TC74AC2«P/F;m 


IEC LOGIC SYMBOL 


TC74AC240 



TC74AC241 



• 1Y1 
1Y2 

■ 1Y3 

• 1Y4 


■ 2Y1 

■ 2Y2 

■ 2Y3 
• 2Y4 


TC74AC244 



1Y1 

1Y2 

1Y3 

1Y4 


2Y1 

2Y2 

2Y3 

2Y4 


AC ELECTRICAL CH AR ACTERISTICS(C L =50pF, R l = 500Q, Input t r =t f =3ns) 


PARAMETER 



■■■1 


Ta=~40 -85°C ! 

UNIT 






1 mm 

Propagation Delay Time’ 

t pLH 


3.3±0.3 


6.3 

IB 

1.0 

IB 


t pHL 



- 

4.8 

m 

1.0 

H 


Propagation Delay Time* 

1 pLH 


3.3±0.3 

_ 


11.4 




1 pHL 


5 . 0 + 0. 5 

- 


□ 



ns 

Output Enable Time 

tpZL 


3.3±0.3 

- 

8.4 



16.0 



IpZH 




5.9 

8.7 


10.0 


Output Disable Time 

1 pLZ 


3.3±0.3 

WM 


m 

1.0 

12.0 


tpHZ 


5.0±0.5 

1 ' 


m 

1.0 

9.0 


Input Capacitance 

C|N 


- 

5 

10 

- 

- 10 


Output Capacitance 

CoUT 


— 

10 

- 

- 


P F 

Power Dissipation Capacitance 

IfcfBWll 


— 

30 

- 

- 

- 


Note(l) Cpo is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

IcCbpd~CpD • V (E # flN+I a;/8(per bit) 

(2) * for TC74AC240 only 
** for TC74AC24 1/244 only 


TOSHIBA CORPORATION 


AC-204 



























TC74ACT240P/F/FW, TC74ACTZ41P/F/FW, 

TC74ACT244P/F/FW 


OCTAL BUS BUFFER 

TC74ACT240P/F/FW 
TC74ACT241P/F/FW 
T C Z l A QT244P/ F / F . W 


INVERTED, 3-STATE OUTPUTS 
NON-INVERTED, 3-STATE OUTPUTS 
NON — INVERTED. 3-STATE O UT PUTS 


The TC74ACT240, 241 and 244 are advanced high speed 
CMOS OCTAL BUS BUFFERS fabricated with silicon 
gate and double-layer metal wiring C 2 MOS technology. 

They achieve the high speed operation similar to 
equivalent Bipolar Schottky TTL while maintaining the 
CMOS low power dissipation. 

The 74ACT240 is an inverting 3-state buffer having two 
active-low output enables. The TC74ACT241 and 
TC74ACT244 are non-inverting 3-state buffers that differ 
only in that the 241 has one active-high and one active- 
low output enable, and the 244 has two active -low output 
enables. 

These devices are designed to be used with 3-state 
memory address drivers, etc. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 


FEATURES: 

• High Speed tpd=5.0ns(typ.) at Vcc=5V 

• Low Power Dissipation Icc=8/z A(Max.) at Ta=25 c C 

• Compatible with TTL outputs V il =0.8V (Max.) 

Vih =2.0V (Min.) 

• Symmetrical Output Impedance ••• |I 0H|=l0L=24mA(Min.) 

Capability of driving 50 Q 
transmission lines. 

• Balanced Propagation Delays tpLH^tpUL 

• Pin and Function Compatible with 74F240/244 



20 

i i 

F( SO P20- P-300) FW($OL20-P-300) 


TRUTH TABLE 


INPUTS 

OUTPUTS 1 

G 

G A 

Efl 

mm 

BB 

L 

H 

L 

— 

H 

L 




L 


L 

n 

z 

Z 


A : for TC74ACT241 only 
AA : for TC74ACT240 only 
X Don't Care 
Z ' High Impedance 


PIN ASSIGN MENT(TOP VIEW) 
















TC74ACT240P/F/FW, TC74 ACT241 P/F/FW. TC74flCT244P/F/FW 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

V CC 

-0.5 -6.0 

V 

DC Input Voltage 

V,N 

-0.5 '’ v 'V cc +0.5 

V 

DC Output Voltage 

V OUT 

-0.5 -^Vcc+O.S 

V 

Input Diode Current 

I.K 

±20 

mA 

Output Diode Current 

*OK 

±50 

mA 

DC Output Current 

I OUT 

±50 

mA 

DC V^/Ground Current 

l cc 

±200 

mA 

Power Dissipation 

P D 

500(DIP)*/180(SO?) 

mW 

Storage Temperature 

Tstg 

-65 ~150 

°C 

Lead Temperature lOsec 

t l 

300 

°C 


*500mW in the range of Ta= 
-40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
~10mW/°C should be applied 
up to 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

V 

4. 5-5. 5 

V 

Input Voltage 

V |N 

0~Vcc 

V 

Output Voltage 

V OUT 

0 ~ Vcc 

V 

Operating Temperature 

Topr 

-40 - 85 

°c 

Input Rise and Fall Time 

dt/dv 

0 - 10 

ns/v 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 

Vcc 

Ta=25^C 

Ta=-40~85t) 

UNIT 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V IH 


4.5 
l 

5.5 

2.0 

B 

B 

2.0 

B 

1 

Low-Level 

Input Voltage 

VlL 


4.5 
l 

5.5 

■ 

B 

0.8 

B 

0.8 

V 

High-Level 
Output Voltage 

VOH 

V| N = 

Vih or VlL 

Ioh=-50#A 
IOH=-24mA 
Iai--75m A * 

4.5 

4.5 

5.5 

B 

4.5 

B 

4.4 

3. 80 
3.85 

B 

V 

Low-Level 

Output Voltage 

Voi. 

V| N = 

Vih or Vil 

Ia„=50# A 
IOL=24mA 
la. -75mA* 

4.5 

4.5 

5.5 

H 

0.0 

0.1 

0. 36 

B 


1 

3-State Output 
Off-State Current 

l az. 

V|n=Vih or Vil 

V(x/r ~Vcq or GND 

5.5 

B 

B 

±0.5 

B 

±5.0 

UA 

Input Leakage Current 

I IN 

Vjn =Vcc or GND 

EH 

- 

- 

±0.1 

- 

±1.0 

Quiescent Supply Current 

I(X 

Vjn =Vcc or GND 

(331 

- 

- 

8.0 

- 

80.0 

Alec 

PER INPUT: V in =3. 4V 
OTHER INPUT:Vcc or GND 

5.5 

a 

- 

1.35 

D 

1.5 

mA 


* -.This spec indicates the capability of driving 50 Q transmission lines. 

One output should be tested at a time for a 10ms maximum duration. 



































































TC74ACT240P/F/FW, TC74ACT241 P/F/FW, TC74ACT244P/F/FW 


IEC LOGIC SYMBOL 


TC74ACT240 


15^- 
... <21 I 

EN 

n r 1 

— 2S-1V1 
— as. 172 

* — !!K-iy3 
—2^174 

> V 

uUl— 

M (6 ! 





2G^ 
2A1 -||| 

t” r 

» — 12L 2 Y 1 
—121-272 

—121-274 


2A2 


2 * 3 ^— 

J t> V 

2A4 — 



TC74ACT241 



■ 1Y1 

■ 1Y2 

■ 1Y3 

■ 1Y4 


• 2Y1 
■ 2Y2 
- 2Y3 

• 2Y4 


TC74ACT244 



1Y1 

1Y2 

1Y3 

1Y4 


2Y1 

2Y2 

2Y3 

2Y4 


AC ELECTRICAL CHAR ACTE RISTICS(C L =50pF, R l = 500G, Input t r =t f =3ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 



Btt;y5gfTnB:L-gti 

UNIT 

Vcc 

MIN. 

typt 

MAX. 

MINT 

MAX. 1 

Propagation Delay Time 

tpLH 
t pHL 



■ 

5.7 

8.0 

1.0 

9.0 

ns 

Output Enable Time 

1 pZL 
tpZH 






1.0 

10.5 

Output Disable Time 






8.5 

1.0 

10.0 

Input Capacitance 

msm 





- 

10 


Output Capacitance 

Com 


- 

■EQB 

- 

- 

- 

Power Dissipation Capacitance * 

Cpd(I) 


- 

m 

- 

- 

- 

Power Dissipation Capacitance* * 

Cpd(1) 


- 


- 

- 

- 


Note(l) Cfd is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

ICC epd=CpD • Voc • f IN +1 CC /8( per bit) 

(2) * for TC74ACT240 only 
** for TC74ACT24 1/244 


TOSHIBA CORPORATION 


AC-207 



































TC74ACZ45P/F/FW, TC74AC640P / F / Fn, 

TC74AC643P / F / FW 


OCTAL BUS TRANSCEIVER 
TC74AC245P/F/FW 3-STATE, NON-INVERTING 
TC74AC640P/F/FW 3-STATE, INVERTING 


The TC74AC245, 640 and 643 are advanced high speed 
CMOS OCTAL BUS TRANSCEIVERS fabricated with 
silicon gate and double-layer metal wiring C 2 MOS 
technology. 

They achieve the high speed operation similar to 
equivalent Bipolar Schottky TTL while maintaining the 
CMOS low power dissipation. 

They are intended for two-way asynchronous 
communication between data busses. The direction of 
data transmission is determined by the level of the DIR 
input. 

The enable input (G) can be used to disable the device 
so that the busses are effectively isolated. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 


FEATURES: 

• High Speed t p d=3.9ns(typ.) at Vcc=5V 

• Low Power Dissipation Icc = 8# A(Max.) at Ta=25°C 

• High Noise Immunity Vnih=Vnil =28% Vcc(Min.) 

• Symmetrical Output Impedance **• I Iqh I =IoL = 24mA(Min.) 

Capability of driving 50 Q 
transmission lines. 

• Balanced Propagation Delays •••••• t P LH ^ tpHL 

• Wide Operating Voltage Range ••• V cc (opr)=2V~5.5V 

• Pin and Function Compatible with 74F 245/640/643 



1) Do not apply a signal to any 
bus terminal when it is in the out 
put mode. Damage may result. 

2) All floating (high impedance) 
bus terminals must have their 
input levels fixed by means of pull 
up or pull down resistors or bus 
terminator IC’s such as the 
TOSHIBA TC40117BP. 


PIN ASSIGNMENT(TOP VIEW) 


TC74AC245 


TC74AC640 


TC74AC643 


OIR 1 
A 1 2£ 
A2 3£ 
A3 4 






A 4 5 Q 
A5 6Q 


A 6 7Q 
A7 8 
A 8 9 
GND 10p 








1^ 














pm 




] 20 Voc 
] 19 G 
] 18 B 1 
□ 17 B 2 
316 B3 
15 B4 
314 B5 
313 B6 
312 B7 
11 B8 


OIR 1 

ai 2^ 

A2 3 
A3 4 
A 4 5 
A5 6 
A 6 7 
A 7 8 
A8 9 
GND 10Q 
















^3 


^4 


20 Vcc 
19 G 
18 B 1 
3 17 B2 
316 B3 
315 B4 
14 B5 
313 B6 

3 12 B7 

311 B8 


DIR 1 



AC-208 










TC74AC245P / F / FW, TC74AC640P / F / FW, 
TC74AC643P/F/FW 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

V CP 

1 

0 

ui 

1 

05 

O 

V 

DC Input Voltage 

V,N 

-0.5 ->^+0.5 

V 

DC Output Voltage 

v our 

-0.5 ~V OC +0.5 

V 

Input Diode Current 

I.K 

±20 

mA 

Output Diode Current 

Iqk 

±50 

m A 

DC Output Current 

I OUT 

±50 

mA 

DC V^/Ground Current 

! oc 

±200 

mA 

Power Dissipation 

P D 

500(DIP)./180(SOP) 

mW 

Storage Temperature 

T s tg 

-65 -150 

°C 

Lead Temperature lOsec 


300 

V 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

v cc 

2.0— 5.5 

V 

Input Voltage 

V, N 

o ~ v cc 

V 

Output Voltage 

Vo^r 

0 ~ v cc 

V 

Operating Temperature 

Topr 

-40 - 85 

°c 

Input Rise and Fall Time 

dt/dv 

0— 100(V OC =3.3±0.3V) 
0- 20(Vcc= 5 ±0.5V) 

ns/v 


*500mW in the range of Ta= 
-40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m W. 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 

Vcc 

Ta=25‘C 

Ta=-40 — 85°C 

UNIT 

MIN. 

TYP. 

MAX. 

MIN. 

(MU 

High-Level 

Input Voltage 

V IH 


2.0 

3.0 

5.5 

1.50 

2. 10 

3. 85 

■ 

H 


B 


Low-Level 

Input Voltage 

VlL 


2.0 

3.0 

5.5 

H 

- 


- 

m 

V 

High-Level 
Output Voltage 

VOH 

V IN = 

V|h or V| L 

Ioh=-50M 

2.0 

3.0 

4.5 

1.9 

2.9 
4.4 

2.0 

3.0 

4.5 


1.9 

2.9 
4.4 

B 


Ioh=— 4mA 

IoH=-24mA 

IoH“-75mA* 

3.0 

4.5 

5.5 

2. 58 

3. 94 

H 

- 

2. 48 

3. 80 

3. 85 

B 

Low-Level 

Output Voltage 

VOL 

V,N = 

V ih or V|L 

Iol=50#A 

2.0 

3.0 

4.5 

H 

0.0 

0.0 

0.0 

0.1 

0. 1 

0. 1 

- 

B 


IoL=12mA 

IoL-24mA 

IoL-75mA* 

3.0 

4.5 

5.5 

H 

H 

0. 36 

0. 36 

- 


3 -State Output 
Off-State Current 

*QZ 

Vin=Vih or Vil 

V 0 ur=V cc or GND 

5.5 

■ 

■ 


■ 

±5.0 

1 

Input Leakage Current 

I IN 

V !N =Vccor GND 

ph 

- 

- 

PPE1 


±1.0 

Quiescent Supply Current 

-Iqc. 

V, N =Vocor GND 

5.5 

- 

- 

■ 

■ 

80.0 


* :This spec indicates the capability of driving 50ft transmission lines. 
One output should be tested at a time for a 10ms maximum duration. 


TOSHIBA CORPORATION 


AC-209 

























































TC74AC245P/F/FW, TC74AC840P/ F/FW, 
TC74AC643P/F/FW 


IEC LOGIC SYMBOL 




AC-210 




















TC74AC245P/ F/FW, TC74AC640P/F/FW, 
TC74AC643P/F/FW 


AC ELECTRICAL CH AR ACTERISTICS(C L =50pF, R l =500q, Input t r =t f =3ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25“'C 

Ta=-40-85t: 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

* 

Propagation Delay Time 

t pLH 
t pHL 


3.3+0.3 

5.0±0.5 

— 

7.0 

5.0 

10.9 

7.5 

1.0 

1.0 

12.4 

8.5 

ns 

** 

Propagation Delay Time 

tpLH 
t pHL 


3.3±0.3 

5.0±0.5 

— 

6.4 

4.8 

10.0 

7.0 

1.0 

1.0 

11.4 

8.0 

Output Enable Time 

t p/i 
tpZH 


3.3±0.3 

5.0±0.5 

- 

9.3 

7.1 

15.3 

10.5 

1.0 

1.0 

17.4 

12.0 

Output Disable Time 

tpLZ 

1 pHZ 


3.3±0.3 

5.0±0.5 

— 

7.1 

5.9 

11.4 

8.7 

1.0 

1.0 

13.0 

10.0 

Input Capacitance 

Cix 

DIR. G 

- 

5 

10 

- 

10 

pF 

Bus Input Capacitance 

Ci/o 

An, Bn 

- 

13 


- 

- 

Power Dissipation 
Capacitance 

C PD ( 1 ) 

TC74AC245 

- 

38 

- 

- 

- 

TC74AC640/643 

- 

36 

-- 

- 

- 


Note(l) Cpd is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

I CX:bpd =c PD • Vqc:* f ix+I oc / 8 (P er bit ) 

(2) * : for TC74AC245/643 only. 

** : for TC74AC640 only 





TC74ACT245P/F/FW, TC74ACT640P / F / FW 


OCTAL BUS TRANSCEIVER 
TC74ACT245P/F/FW 3-STATE, NON-INVERTING 

TC74ACT640P/F/FW 3-STATE, INVERTING 


The TC74ACT245 and 640 are advanced high speed 
CMOS OCTAL BUS TRANSCEIVERS fabricated with 
silicon gate and double-layer metal wiring C 2 MOS 
technology. 

They achieve the high speed operation similar to 
equivalent Bipolar Schottky TTL while maintaining the 
CMOS low power dissipation. 

These devices may be used as a level converter for 
interfacing TTL or NMOS to High Speed CMOS. The 
inputs are compatible with TTL, NMOS and CMOS output 
voltage levels. 

They are intended for two-way asynchronous 
communication between data busses. The direction of 
data transmission is determined by the level of the DIR 
input. 

The enable input (G) can be used to disable the device 
so that the busses are effectively isolated. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed t pd = 4.7ns (typ.) at V CC = 5V 

• Low Power Dissipation lcc~&U A(Max.) at Ta=25°C 

• Compatible with TTL outputs-*— Vil =0,8V (Max.) 


• Symmetrical Output Impedance ■ 


1 Balanced Propagation Delays tpLH^tpHL 

• Pin and Function Compatible with 74F245/640 


tpd = 4.7ns (typ.) at V cc = 5V 
Icc=8//A(Max.) at Ta=25°C 
Vil =0,8V (Max.) 

Vih =2.0V (Min.) 

1 1 OH | =1ol =24m A(Min. ) 
Capability of driving 50 Q 
transmission lines. 
tpLH^tpHL 



P ( D I P20- P-300 A ) 




F( SO P20- P-300) FW($OL20-P-300) 


APPLICATION NOTES 

1) Do not apply a signal to any 
bus terminal when it is in the out 
put mode. Damage may result. 

2) All floating (high impedance) 
bus terminals must have their 
input levels fixed by means of pull 
up or pull down resistors or bus 
terminator IC’s such as the 
TOSHIBA TC40117BP. 



AC-212 











TC74ACT245P / F / FW, TC74ACT640P / F / FW 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5 -6.0 

V 

DC Input Voltage 

V,N 

-0.5 ~V cc +0.5 

V 

DC Output Voltage 

v arr 

-0.5 ~V OC +0.5 

V 

Input Diode Current 

I|K 

±20 

mA 

Output Diode Current 

*OK 

±50 

mA 

DC Output Current 

I OUT 

±50 

mA 

DC V^/Ground Current 

*cc 

±200 

mA 

Power Dissipation 

P D 

500(DIP)*/180(SOP) 

mW 

Storage Temperature 

T s tg 

-65 -150 

°C 

Lead Temperature lOsec 

T l 

300 

°C 


*500mW in the range of Ta= 
-4Q°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
~10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

4. 5-5. 5 

V 

Input Voltage 

V, N 

0 ~ V cc 

V 

Output Voltage 

V OUT 

0 " Vcc 

V 

Operating Temperature 

Topr 

-40 - 85 

°C 

Input Rise and Fall Time 

dt/dv 

0-10 

ns/v 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 

Vcc 

Ta=25‘t 

Ta=-40— 85°C 

UNIT 




MIN. 

MAX.! 

High-Level 

Input Voltage 

Vih 


4.5 
l 

5.5 

2.0 

I 

B 

2.0 

B 

V 

Low-Level 

Input Voltage 

VlL 


4.5 
l 

5.5 

■ 

- 

0.8 

B 

0.8 

1 

High-Level 
Output Voltage 

VqH 

V,N= 

ViHor VlL 

Ioh=- 50#A 
IOH=-24mA 
IOH=-75m A* 

4.5 

4.5 

5.5 

BjRfl 

4.5 

: 

4.4 

3. 80 

3. 85 

B 

V 

Low-Level 

Output Voltage 

Vol 

V,N= 

Vih or Vil 

Iol=50/z A 
IOL=24mA 
IoL=75mA* 

4.5 

4.5 

5.5 ! 



0.1 

0. 36 

B 


V 

3 -State Output 
Off-State Current 

1 

Vin=Vjh or VlL 

Vqut =Vcc or GND 

5.5 

B 


±0.5 

B 

±0.5 

U A 

Input Leakage Current 

I IN 

Vin — Vqc or GND 

5.5 


- 

±0. 1 

- 

± 1.0 



V, N =Vcc or GND 

IB3CT 


1 


- 

80.0 


PER INPUT: V in =3. 4V 
OTHER INPUT: Vcc or GND 

5.5 

B 

1 

1.35 

- 

1.5 

mA 


* :This spec indicates the capability of driving 50(1 transmission lines. 
One output should be tested at a time for a 10ms maximum duration. 
































TC74ACT245P/F/FW, TC74ACT640P/F/FW 




TOSHIBA CORPORATION 


AC-214 
















TC74ACT245P/F/FW, TC74ACT640P/F/FW 


AC ELECTRICAL CHAR ACTE RISTICS(C L =50pF, R l =500q, Input t r =t f =3ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25t: 

Ta=-40~85 <1 C 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

* 

Propagation Delay Time 

t pLH 
t pHL 


5.0±0.5 

- 

5.0 

8.0 

1.0 

9.0 

ns 

** 

Propagation Delay Time 

tpLH 
t pHL 


5.0±0.5 

- 

5.7 

8.5 

1.0 

9.5 

Output Enable Time 

tpZL 

tpZH 


5.0±0.5 


7.3 

12.3 

1.0 

14.0 

Output Disable Time 

tpLZ 
t pHZ 


5.0±0.5 

- ! 

6.3 

9.7 

1.0 

11.0 

Input Capacitance 

ClN 

DIR. G 

- 

5 

10 

- 

10 

pF 

Bus Input Capacitance 

Cl/O 

An, Bn 

- 

13 

- 

_ i 

- 

Power Dissipation 
Capacitance 

C PD (1) 

TC74ACT245 

- 

38 

- 

- 

- 

TC74ACT640 

- 

43 

- 

- 

- 


Note(l) Cpo is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 
icCbpd^PD • Voc-f in+I oc /8 (P er bit ) 

(2) * : for TC74ACT245 only. 

** : for TC74ACT640 only 





TC74AC257P / F / FN, TC74AC258P / F / FN 


TC74AC257P/F/FN 2-CHANNEL MULTIPLEXER (3-STATE) 
TC74AC258P/F/FN 2-CHANNEL MULTIPLEXER (3-STATE INVERTING 


PIN ASSIGNMENT 


TOSHIBA CORPORATION 





The TC74AC257 and TC74AC258 are advanced high 
speed CMOS MULTIPLEXERS fabricated with silicon 
gate and double-layer metal wiring C 2 MOS technolgy. 

They achieve the high speed operation similar to equivalent 
Bipolar Schottky TTL while maintaining the CMOS low power 
dissipation. 

Each is composed of four independent 2-channel 
multiplexers with common SELECT and OUTPUT 
ENABLE(OE). 

The TC74AC257 is a non-inverting multiplexer, while the 
TC74AC258 is inverting. 

If OE is set low, the outputs are held in a 
high-impedance state. When SELECT is set low, M A” 
data inputs are enabled. 

Conversely, when SELECT is high, M B” data inputs are 
enabled. 

All inputs are equipped with protection citcuits against 
static discharge or transient excess voltage. 


FEATURES: 

• High Speed — tpd^.OnsOyp.) at Vcc-5V 

• Low Power Dissipation Icc=8/i A(Max.) at Ta=25°C 

•High Noise Immunity Vnih=V>hl =28% Vcc(Min.) 

• Symmetrical Output Impedance ***l Ioh ! =IoL~24mA(Min.) 

Capability of driving 50 Q 
transmission lines. 

• Balanced Propagation Delays tpLH^^pHL 

• Wide Operating Voltage Range — V cc (opr)=2V~-'5.5V 

• Pin and Function Compatible with 74F 257/258 


AC-216 








ABSOLUTE MAXIMUM RATINGS 


TC74AC257P/F/FH. TC74AC258P/F/FW 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

V<x 

-0.5 -6.0 

V 

DC Input Voltage 

V,N 

-0.5 ~V cc +0.5 

V 

DC Output Voltage 

v cx/r 

-0.5 ~V cc +0.5 

V 

Input Diode Current 

*IK 

±20 

m A 

Output Diode Current 

*OK 

±50 

mA 

DC Output Current 

I OUT 

±50 

mA 

DC V^/Ground Current 

*cc 

±100 

mA 

Power Dissipation 

Pd 

500(blP)«/180(SOP) 

mW 

Storage Temperature 

Tstg 

-65 -150 

°C 

Lead Temperature lOsec 

T l 

300 

°c 


*500mW in the range of Ta= 
-40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

VCQ 

2.0-5. 5 

V 

Input Voltage 

V IN 

0 ~ Vcc 

V 

Output Voltage 

V OUT 

0 ~ Vcc 

V 

Operating Temperature 

Topr 

-40 - 85 

°c 

Input Rise and Fall Time 

dt/dv 

0~100(V CC =3.3±0.3V) 

0~ 20(Vcc= 5 ±0.5V) 

ns/v 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 

Vcc 

Ta=25t 

Ta=-40~85°C 

UNIT 

MIN. 




MAX. 

High-Level 

Input Voltage 

V|H 


2.0 

3.0 

5.5 

1.50 

2. 10 

3. 85 

1 

B 

1.50 

2. 10 

3. 85 

B 

D 

Low-Level 

Input Voltage 



2.0 

3.0 

5.5 

H 

B 

I 

: 

0. 50 

0. 90 
1.65 

D 

High-Level 
Output Voltage 

Voh 

V,N = 

V| H or V, L 

Ioh=-50/zA 

2.0 

3.0 

4.5 

1.9 

2.9 
4.4 


B 

1.9 

2.9 
4.4 

B 

V 

IoH-~4mA 

IoH=-24mA 

IoH-”75mA* 

3.0 

4.5 

5.5 

2. 58 

3. 94 


B 

2. 48 

3. 80 

3. 85 

B 

Low-Level 

Output Voltage 

VOL 

V, N = 

Vih or Vil 

Iol=50#A 

2.0 

3.0 

4.5 

H 

0.0 

0.0 

0.0 

B 

B 

0. 1 
0.1 
0.1 

V 

I Oi,— 12m A 
I 0 L =: 24mA 
I^=75mA* 

ilil 

Wm 

|pl 

B 

- 

BEH 

iH 

B 

0. 44 

0. 44 
1.65 

3-State Output 
Off-State Current 

Ice 

Vin=Vih or Vil 

Vout= Vq^ or GND 

Qj 

B 

B 

±0.5 

B 

±5.0 


Input Leakage Current 

I in 

Vim = V cc or GND 



- 

±0.1 

- 

±1.0 

Quiescent Supply Current 

Icc 

Vjn~ V cc ° r GND 

KWl 

■ 

- 

8.0 

- 

80.0 


:This spec indicates the capability of driving 500 transmission lines. 
One output should be tested at a time for a 10ms maximum duration. 




AC-217 
















































TC74AC257P/F/FN, TC74AC258P/F/FN 



TOSHIBA CORPORATION 


AC-218 












TC74AC257P / F / FN, TC74AC258P / F / FN 


AC ELECTRICAL CH ARACTERISTICS(C L =60pF, R l =600q, Input t r =t,=3ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 

_ 

T a=25°C 

Ta=-40 ~85t: 









tpLIl 

t pHL 


m 

n 

7.0 

4.7 

m 


II 

ns 

Propagation Delay Time 

(SELECT-Y, Y) 



|B|| 

■ 


m 


131 

HOI 





— 


m 


K 

1 

Output Disable Time 

tpLZ 

tpHZ 


3.3±0.3 

5.0±0.5 

— 

5.6 

5.1 

9.6 

7.9 

1.0 

1.0 

03 

■ 

Input Capacitance 

ClN 


~ 

5 

10 

- 

mm 


Output Capacitance 

CoUT 


~ 

10 

- 

- 

- 

Power Dissipation Capacitance 

Cpd(1) 


- 

28 

- 

- 

- 


Note(l) Cpo is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

IcCbpd^CpD * Voc*flN+I<X 











P(DIP16-P-300A) 


TC74ACT257P/F/FN, TC74ACT258P/F/FN 


TC74ACT257P/F/FN 2-CHANNEL MULTIPLEXER (3-STATE) 
TC74ACT258P/F/FN 2-CHANNEL MULTIPLEXER(3-STATE, INVERTING 


The TC74ACT257 and TC74ACT258 are advanced high 
speed CMOS MULTIPLEXERS fabricated with silicon 
gate and double-layer metal wiring C 2 MOS technolgy. 

They achieve the high speed operation similar to 
equivalent Bipolar Schottky TTL while maintaining the 
CMOS low power dissipation. 

These devices may be used as a level converter for 
interfacing TTL or NMOS to High Speed CMOS. The 
inputs are compatible with TTL, NMOS and CMOS output 
voltage levels. 

Each is composed of four independent 2-channel 
multiplexers with common SELECT and OUTPUT 
ENABLE (OE). 

The TC74ACT257 is a non- inverting multiplexer, while 
the TC74ACT258 is an inverting. 

If OE is set low, the outputs are held in a 
high-impedance state. When SELECT is set low, “A” 
data inputs are enabled. 

Conversely, when SELECT is high, “B" data inputs are 
enabled. 

All inputs are equipped with protection citcuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed t p a= ns(typ.) at Vcc=5V 

• Low Power Dissipation Icc = 8# A(Max.) at Ta=25°C 

• Compatible with TTL outputs Vjl =0.8V(Max.) 




F(SOP16-P-300) FN(SOL16-P-150) 


TRUTH TABLE 


’ Symmetrical Output Impedance 


Balanced Propagation Delays 


■ tpd= ns(typ.) at Vcc=5V 
Icc=8^ A(Max.) at Ta=25°C 

■ Vil =0.8V(Max.) 

Vih =2.0V(Min.) 

•I Ioh I =IoL=24mA(Min.) 
Capability of driving 50 Q 
transmission lines. 

* tpLH^tpHL 



X : Don’t Care 
Z I High Impedance 


• Pin and Function Compatible with 74F 257/258 


PIN ASSIGNMENT 


TC74ACT257 


TC74ACT258 


SELECT 1 



SELECT 1 



14 4 A 

13 4 B 

12 4 Y 

11 3 A 


(TOP VIEW) 


(TOP VIEW) 


TOSHIBA CORPORATION 


0 










TC74ACT257P/F/FN, TC74ACT258P/F/FN 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

v cc 

-0.5 -6.0 

V 

DC Input Voltage 

V,N 

-0.5 ~V cc +0.5 

V 

DC Output Voltage 

V OUT 

-0.5 — V cc +0.5 

V 

Input Diode Current 

I,K 

±20 

mA 

Output Diode Current 

*OK 

±50 

mA 

DC Output Current 

^OUT 

±50 

mA 

DC V^/Ground Current 

^CC 

±100 

mA 

Power Dissipation 

p d 

500(DIP)*/180(SOP) 

mW 

Storage Temperature 

Tstg 

o 

LO 

7 

LO 

CO 

1 

°C 

Lead Temperature lOsec 

T L 

300 

°C 


*500mW in the range of Ta= 
~40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

4. 5-5. 5 

V 

Input Voltage 

V, N 

0 ~~ V cc 

V 

Output Voltage 

V OLT 

0-Vcc 

V 

Operating Temperature 

T 0 pr 

-40 - 85 

°c 

Input Rise and Fall Time 

dt/dv 

0-10 

ns/v 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 

Q| 

Ta=25‘C 


UNIT 






High-Level 

Input Voltage 

V IH 


BflH 

H 






V 

Low-Level 

Input Voltage 

VlL 


lU 

I 


- 




V 

High-Level 
Output Voltage 

Vqh 

V, N = 

Vih or Vil 

Ion=-50/i A 
IOH=-24mA 
IOH=-75mA* 

4.5 

4.5 

5.5 

4.4 

3. 94 

4.5 



H 

V 

Low-Level 

Output Voltage 

Vol 

V IN = 

V,H or Vil 

Iol= 50// A 
IOL=24mA 
IoL=75mA* 


H 



: 

Hi 

wmm 

V 

3 -State Output 
Off-State Current 

kz 

V, n =Vih or Vil 

Vqut =Vcc of* GND 


■ 

1 

±0.5 

■ 


U A 

Input Leakage Current 

I IN 

V [N =Vcc or GND 


- 

- 

BBili 

- 

EQH 

Quiescent Supply Current 

Icc 

V, N =Voc or GND 

EH 

- 

- 


- 

80.0 


PER INPUT: V IN = 3.4V 
OTHER INPUT: Vcc or GND 

Q 

- 

- 


■ 

1.5 

mA 


* :This spec indicates the capability of driving 50fl transmission lines. 
One output should be tested at a time for a 10ms maximum duration. 


TOSHIBA CORPORATION 


AC-221 

































TC74ACT257P/F/FN, TC74ACT258P/F/FN 



AC-222 












TC74ACT257P / F / FH, TC74ACT258P / F / FH 


AC ELECTRICAL CHAR ACTE RISTICS(C L =50pF, R l =500q, Input t r =t f =3ns) 


PARAMETER 





Ta=-40 ~85°C 

UNIT 






MAX. 

Propagation Delay Time 
(A, B-Y.Y) 

t pLH 
t pf IL 


5.0±0.5 

- 



1.0 


ns 

Propagation Delay Time 
(SELECT-Y, Y) 

tpLH 
t pHL 


5.0+0.5 

- 



1.0 


Output Enable Time 

tpZL 

tpZH 


5.0±0.5 




1.0 


Output Disable Time 

tpLZ 

tpHZ 


5.0±0.5 

- 



1.0 


Input Capacitance 

C|N 


~ 

5 

10 

- 

10 

P F 

Output Capacitance 

Coui' 


- 

10 

- 

- 

- 

Power Dissipation Capacitance 

Cpd(1) 




- 

- 

- 


Note(l) Cpo is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 
kx:epd =c PD • Voc-f 1N +l oc 









TC74AC273P/F/FW 


OCTAL D-TYPE FLIP FLOP WITH CLEAR 


The TC74AC273 is an advanced high speed CMOS 
OCTAL D-TYPE FLIP FLOP fabricated with silicon gate 
and double-layer metal wiring C 2 MOS technology. 

It achieves the high speed operation similar to 
equivalent Bipolar Schottky TTL while maintaining the 
CMOS low power dissipation. 

Information signals applied to D inputs are transferred 
to the Q outputs on the positive going edge of the clock 
pulse. 

When the CLR input is held low, the Q outputs are at a low logic 
level independent of the other inputs. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 


FEATURES: 

• High Speed fMAX^OMH* (typ.) at Voc=5V 

• Low Power Dissipation I<x==8/tz A (Max.) at Ta=25XJ 

•High Noise Immunity Vxih=V^;l =28X Vcc(Min.) 

• Symmetrical Output Impedance ••• I Iqh I =IoL = 24mA(Min.) 

Capability of driving 50Q 
transmission lines. 

• Balanced Propagation Delays tpm^tpHL 

• Wide Operating Voltage Range — V cc (opr)=2V^5.5V 

• Pin and Function Compatible with 74F 273 



CLR 1 [ 

j— W 1 

] 20 V cc 



] 19 Q 8 



] 18 D 8 



] 17 D 7 



16 Q 7 

Q3 6 [ 


] 15 Q 6 



] 14 D 6 

D 4 8 [ 


] 13 D 5 

04 9 r 


] 12 Q 5 

GND 10 [ 


] 11 CK 

(TOP VIEW) 




AC-224 





























TC74AC273P/F/FW 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5 -6.0 

V 

DC Input Voltage 

V,N 

-0.5~Vcc+0.5 

V 

DC Output Voltage 

V OUT 

- 0-5 ~V cc +0.5 

V 

Input Diode Current 

V 

±20 

rri A 

Output Diode Current 

*OK 

±50 

raA 

DC Output Current 

I our 

±50 

mA 

DC V^/Ground Current 

*cc 

±200 

mA 

Power Dissipation 

P D 

500(DIP)*/180(SOP) 

mW 

Storage Temperature 

Tstg 

-65 -150 

°C 

Lead Temperature lOsec 

T L 

300 

°C 


*500mW in the range of Ta= 
-40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
~10mW/*C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc •: 

2. 0-5.5 

V 

Input Voltage 

V 1N 

0 — V^ 

V 

Output Voltage 

Voir 

0 ~ v (x 

V 

Operating Temperature 

Topr 

-40 - 85 

°c 

Input Rise and Fall Time 

dt/dv 

0~100(V CC =3.3±0.3V) 

0~ 20(Vcc= 5 ±0,5V) 

ns/v 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 

E!9 

Ta=25°C 


UNIT 

MIN. 



MIN. 


High-Level 

Input Voltage 

V iH 


ill 



B 

1.50 

2. 10 

3. 85 

B 

V 

Low-Level 

Input Voltage 

VlL 


iH 

■ 

B 

M 

- 

0. 50 

0. 90 
1.65 

V 

High-Level 
Output Voltage 

VoH 

V,N= 

V|H or V IL 

Ioh =- 50#A 

HI 

m 

1.9 

2.9 
4.4 

EH 

mmm 

- 

1.9 

2.9 
4.4 

B 

V 

IoH“ _ 4mA 

Iai-~24mA 

IoH=-75mA* 

1 

m 

2. 58 
3.94 

B 

B 

2. 48 

3. 80 

3. 85 

B 

Low-Level 

Output Voltage 

VOL 

V,N= 

ViH or V|t 

Iql^SO^A 

ECT 

1 

H 

0.0 

0.0 

0.0 

ESI 

B 

B 

0. 1 
0.1 

0. 1 

V 

I(X=12mA 

IoL=24mA 

I(X-75mA* 

3.0 

4.5 

5.5 





EH 

IE 

- 


Input Leakage Current 

I IN 

Vin =Vcc or GND 

QjQ 

- 

- 

±0.1 

- 

±1.0 

fiA 

Quiescent Supply Current 

Icc 

Vin = Vcc or GND 

m 

- 

- 

8.0 

- 

80.0 


* :This spec indicates the capability of driving 50fl transmission lines. 
One output should be tested at a time for a 10ms maximum duration. 











































PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25'C 

Ta=-40 ~85°C 

UNIT 

Vcc 

TYP. 

LIMIT 

LIMIT 

Minimum Pulse Width 
(CK) 

tw(L) 

tw(H) 


3.3±0.3 

5.0±0.5 

- 

8.0 

5.0 

8.0 

5.0 

ns 

Minimum Pulse Width 
(CLR) 

t\V(L) 


3.3±0.3 
5.0±0. 5 

- 

7.5 

5.0 

7.5 

5.0 

Minimum Set-up Time 

ts 


3.3±0.3 

5.0±0.5 

- 

8.5 

4.5 

8.5 

4.5 

Minimum Hold Time 

th 


3.3±0.3 

5.0±0.5 

- 

0.0 

0.0 

0.0 

0.0 

Minimum Removal Time 
(CLR) 

I'rem 


3.3±0.3 

5.0±0.5 

- 

7.0 

3.5 

7.0 

3.5 


AC ELECTRICAL CH ARACTERISTIC$(C L =50pF, R l = 500Q, Input t r =t f =3ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25t: 

Ta=-40-85t: 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Propagation Delay Time 
(CK-Q) 

t pLH 
tpHL 


3.3±0.3 

5.0±0.5 

- 

9.0 

6.5 

15.8 

9.6 

1.0 

1.0 

18.0 

11.0 

ns 

Propagation Delay Time 
(CLR-Q) 

tpHL 


3.3+0.3 

5.0+0.5 

- 

8.0 

5.9 

14.0 

9.2 

1.0 

1.0 

16.0 

10.5 

Maximum Clock Frequency 

f MAX 


3.3+0.3 

5.0±0.5 

55 

90 

110 

150 

- 

55 

90 

- 

MHz 

Input Capacitance 

Cin 


- 

5 

10 

- 

10 

pF 

Power Dissipation Capacitance 

Cpd(1) 


- 

40 

- 

- 

- 


Note(l) CpQ is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 
kr 6pd~C pd • V(£* f j N +I 00 /8(per F/F) 

And the total Cpp when n pcs. of Flip Flop operate can be gained by the following eqution: 

C PD (total) =29+11 • n 

TOSHIBA CORPORATION — — 


AC-226 













TC74ACT273P/F/FW 


OCTAL P-TYPE FLIP FLOP WITH CLEAR 

The TC74ACT273 is an advanced high speed CMOS 
OCTAL D-TYPE FLIP FLOP fabricated with silicon gate 
and double-layer metal wiring C 2 MOS technology. 

It achieves the high speed operation similar to 
equivalent Bipolar Schottky TTL while maintaining the 
CMOS low power dissipation. 

These devices may be used as a level converter for 
interfacing TTL or NMOS to High Speed CMOS. The 
inputs are compatible with TTL, NMOS and CMOS output 
voltage levels. 

Information signals applied to D inputs are transferred 
to the Q outputs on the positive going edge of the clock 
pulse. 

When the CLR input is held low, the Q outputs are at a 
low logic level independent of the other inputs. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed fMAX =170MHz (typ.) at \fcc=5V 

• Low Power Dissipation Icc=8/i A(Max.) at Ta=25°C 

• Compatible with TTL outputs V|L=0.8V(Max.) 

V u ,=2V(Min.) 

• Symmetrical Output Impedance —| Iqh | =Ioj^=24mA(Min.) 

Capability of driving 50 Q 
transmission lines. 

• Balanced Propagation Delays tpLll^pHL 

• Pin and Function Compatible with 74F 273 


TRUTH TABLE 


INPUTS 

OUTPUTS 

FUNCTION 


D 

CK 

Q 

L 

mm 

mm 

■■ 

Clear 


L 

S 

| 

— 

H 

H 

S 

H 

— 


X 


On 

No change 


X I Don’t care 



CLR 1 [ 

p-n 

3 20 Vcc 

Q 1 2 [ 


] 19 Q 8 

D 1 3 [ 


3 18 D 8 

D 2 4 [ 


3 17 D 7 

Q 2 5 C 


3 16 Q 7 

Q 3 6 C 


3 15 Q 6 

D 3 7 [ 


3 14 D 6 

D 4 8 [ 


3 13 D 5 

Q 4 9 [ 


3 12 Q 5 

GND 10 [ 


3 11 CK 

(TOP VIEW) 


IEC LOGIC SYMBOL 



























TC74ACT273P/F/FW 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

v cc 

-0.5 -6.0 

V 

DC Input Voltage 

V,x 

-0.5 ~V cc +0.5 

V 

DC Output Voltage 

V OLT 

-0.5 ~V cc +0.5 

V 

Input Diode Current 

I.K 

±20 

mA 

Output Diode Current 

*OK 

±50 

mA 

DC Output Current 

^OLT 

±50 

mA 

DC V^/Ground Current 

*cc 

±200 

mA 

Power Dissipation 

Pd 

500(DIP)./180(SOP) 

mW 

Storage Temperature 

Tstg 

-65 — 150 

°c 

Lead Temperature lOsec 

Tl 

300 

°C 


*500mW in the range of Ta= 
-40°C~-' 65°C. From Ta=65°C 
to 85°C a derating factor of 
- 10m W/°C should be applied 
up to 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

4-5~5.5 

V 

Input Voltage 

v K 

0 ~ v cc 

V 

Output Voltage 

v olt 

0-Vcc 

V 

Operating Temperature 

T 0 pr 

“40 - 85 

°c 

Input Rise and Fall Time 

dt/dv 

0~10 

ns/v 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 

Vcc 

Ta=25t 

Ta=-40~85t 


MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V, H 


4.5 
l 

5.5 

2.0 

B 

B 

B 

B 

V 

Low-Level 

Input Voltage 

V,L 


4.5 
l 

5.5 

B 

B 

0.8 

B 

0.8 

1 

High-Level 
Output Voltage 

Vqh 

%= 

Vih or V, L 

Ioh=~50/z A 
IoH=-24mA 
IoH = ~75mA* 

4.5 

4.5 

5.5 

4.4 

3. 94 

4.5 

- 

4.4 

3. 80 

3. 85 


Low-Level 

Output Voltage 

VOL 

V, N = 

V|h or V| L 

Iol=50/zA 

I OL =24mA 

I5[=75mA* 

4.5 

4.5 

5.5 

_ 

0.0 

0.1 

0, 36 

- 

0.1 

0. 44 
1.65 

Input Leakage Current 

warn 

Vix =V rr or GND 

EQ 

- 

- 

±0.1 

- 

±1.0 

M 

Quiescent Supply Current 

wem 

V K =Vcc or GND 

Hi 

- 

- 

8.0 

- 

80.0 

Mcc 

PER INPUT: V CC =3. 4 V 
OTHER INPUT:Vcc or GND 

5.5 

- 

- 

1.35 

- 

1.5 

mA 


* :This spec indicates the capability of driving 50 Q transmission lines. 


One output should be tested at a time for a 10ms maximum duration. 


TOSHIBA CORPORATION 


AC-228 































































TC74ACT273P/F/FW 




AC ELECTRICAL CH ARACTERISTICS(C L =50pF, R l = 500Q, Input t r =t f =3ns) 



Note(l) Cpo is defined as the value of the internal equivalent capacitance which is calculated from the 


operating, current consumption without load. 

Average operating current can be obtained by the equation: 
lcC6pd = C PD * V(JC* f in+I pc /8(per F/F) 

And the total Cpo when n pcs. of Flip Flop operate can be gained by the following eqution: 
C PD (total) =23+11 • n 


TOSHIBA CORPORATION 


AC-229 





















NOTES 



TC74AC299P/F/FW, TC74AC323P/F/FW 


TC74AC299P/F/FW 8-BIT PIPO SHIFT REGISTER WITH ASYNCHRONOUS CLEAR 


TC74AC323P/F/FW 8-BIT PIPO SHIFT REGISTER WITH SYNCHRONOUS CLEAR 


The TC74AC299 and TC74AC323 are advanced high speed 
CMOS 8-BIT PIPO SHIFT REGISTER fabricated with 
silicon gate and double-layer metal wiring C 2 MOS 
technology. 

They achieve the high speed operation similar to 
equivalent Bipolar Schottky TTL while maintaining the 
CMOS low power dissipation. 

They have four modes (HOLD, SHIFT LEFT, SHIFT 
RIGHT and LOAD DATA) controlled by the two selection 
inputs (SO, SI). 

When one or both enables (Gl, G2) are high, the eight I/O 
outputs are forced to the high-impedance state; however, sequen- 
tial operation or clearing of the register is not affected. Clear 
function on the AC299 is asynchronous to CLOCK, while the 
AC323 is cleared synchronous to CLOCK. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed fyiAX =150MHz(typ.)at V CC =5V 

• Low Power Dissipation I cc =8/i A(Max.)at Ta=25°C 

• High Noise Immunity V^ih =V\il 28% V<x (Min.) 

• Symmetrical Output Impedance ••• | Iqh • =I<x~24mA(Min.) 

Capability of driving 50 Q 
transmission lines. 

• Balanced Propagation Delays tpLH ** tpHL 

• Wide Operating Voltage Range ••• Vcc (opr)=2V~5.5V 

• Pin and Function Compatible with 74F299/323 



PIN ASSIGNMENT 


20 Vcc 
19 SI 
18 SL 
17 QH' 
16 H/QH 
15 F/QF 
14 D/QD 
13 B/QB 
12 CK 
11 SR 

(TOP VIEW) 



IEC LOGIC SYMBOL 



APPLICATION NOTES 

1) Do not apply a signal to any 
bus terminal when it is in the out 
put mode. Damage may result. 

2) All floating (high impedance) 
bus terminals must have their 
input levels fixed by means of pull 
up or pull down resistors or bus 
terminator IC’s such as the 
TOSHIBA TC40117BP. 


AC-231 


TOSHIBA CORPORATION 











TC74AC299P/F/FW, TC74AC323P/F/FW 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5 -6.0 

V 

DC Input Voltage 

V,N 

-0.5 ~V cc +0.5 

V 

DC Output Voltage 

V OUT 

-0.5 ~V cc +0.5 

V 

Input Diode Current 

l.K 

±20 

mA 

Output Diode Current 

*OK 

±50 

mA 

DC Output Current 

*OUT 

±50 

mA 

DC V^/Ground Current 

l CC 

±200 

mA 

Power Dissipation 

p d 

500(DIP)»/180(SOP) 

mW 

Storage Temperature 

Tstg 

-65 -150 

°C 

Lead Temperature lOsec 


300 

V 


*500mW in the range of Ta= 
~40°C— 65°C. From Ta=65°C 
to 85°G a derating factor of 
-lOmW/'G shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2.0-5. 5 

V 

Input Voltage 

V,N 

0-Vcc 

V 

Output Voltage 

V OUT 

0~Vcc 

V 

Operating Temperature 

Topr 

-40 - 85 

°C 

Input Rise and Fall Time 

dt/dv 

0~100(V CC =3.3±0.3V) 

0~ 20(Vcc= 5 ±0.5V) 

ns/v 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 

Vcc 

Ta=25'C 

Ta=-40~85°C 

UNIT 

MIN. 

TYP. | 

MAX.| 

MIN. 

MAX. 

High-Level 

Input Voltage 

V,H 


2.0 

3.0 

5.5 

1.50 

2.10 

3. 85 

B 

B 

1.50 

2.10 

3. 85 

B 

V 

Low-Level 

Input Voltage 

VlL 


2.0 

3.0 

5.5 

H 

B 

■ 

B 

m 

V 

High-Level 
Output Voltage 

Vqh 

V,N= 

V, H ° r V, L 

IoH- _ 50/iA 

2.0 

3.0 

4.5 

1.9 

2.9 
4.4 


” 

1.9 

2.9 
4.4 

B 

V 

I a p-4mA 
lap ”24m A 
I af =-75mA* 

cn co 

U1UIO 

2. 58 

3. 94 

: 

B 

HI 

B 

Low-Level 

Output Voltage 

Vol 

V,N= 

V 1H or VlL 

I a =50M A 

2.0 

3.0 

4.5 

H 

B 

0. 1 
0.1 

0. 1 

B 

0.1 

0.1 

0.1 

1 

IoL=12mA 

IOL=24mA 

IoL = 75mA* 

3.0 

4.5 

5.5 

: 

: 

■ 

: 


3 -State Output 
Off-State Current 


V,x=ViH or VlL 

Volt = Vcc or GND 

5.5 

B 

B 

±0.5 

B 

±5.0 

Input Leakage Current 

I IN 

Vj\ =Vqc or GND 

|igj] 


- 

[QB 


±1.0 

H 

Quiescent Supply Current 

Icc 

Vjx =Vcc or GND 

IBi 


- 

IBB 

■ 

80.0 


* :This spec indicates the capability of driving 50ft transmission lines. 
One output should be tested at a time for a 10ms maximum duration. 


TOSHIBA CORPORATION 


AC-232 





























































TC74AC299P/F/FW, TC74AC323P/F/ FW 


TRUTH TABLE 


OUTPUTS 



SHIFT 

LEFT I H I H I L I L I L I _T I L I X 


LOAD H H H X X _T 


When one or both output controls are high, the eight input/output terminals are in the high-impedance 
* state; however sequential or clearing of the register is not affected. 

Z High Impedance 

QnOThe level of An before the indicated steady-state input conditions were established. 

QnnThe level of Qn before the most recent active transition indicated by I or t. 
a,h .‘The level of the steady-state inputs A, H, respectively. 

X ^Don'tcare 



TIMING CHART 


MODE r S 0 

control] 

INPUTS l S 1 


SERIAL fSR 
DATA 

INPUTS L SL 



OUTPUTS QA' 


INPUTS D/QD 
/OUTPUTS E/QE 


f/qf ML ! 


OUTPUTS OH' 



ASYNC SYNC LOAD 
CLEAR CLEAR 
299 323 


SHIFT RIGHT 


ASYNC SYNC 
CLEAR CLEAR 
299 323 


TOSHIBA CORPORATION 





















OlOlCrt V) S O II to v> oiolca 


TC74AC299P/F/FW, TC74AC323P/F/FW 




















TC74AC299P/F/FW, TC74AC323P/F/FW 


TIMING RECOMMENDED OPERATING CONDITIONS(lnput t r =t f =3ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta= 

25°C 

Ta=-40 -85^ 

UNIT 

V cc 

TYP. 

LIMIT 

LIMIT 

Minimum Pulse Width 

t\wiD 


3. 3 ±0.3 

- 

8.0 

8.0 


(CK) 

t\HL) 


5. 0±0. 5 

— 

5.0 

5.0 


Minimum Pulse Width 

t\V(L) 


3. 3±0. 3 

- 

7.0 

7.0 


(CLR)* 


5. 0±0. 5 

- 

5.0 

5.0 


Minimum Set-up Time 



3. 3±0. 3 

- 

6.0 

6.0 


(SL,SR,A~H) 



5.0 ±0.5 

— 

4.0 

4.0 


Minimum Set-up Time 

ts 


3. 3±0. 3 

- 

11.9 

13.6 


(SO, SI) 


5. 0±0, 5 

— 

7.0 

7.0 


Minimum Set-up Time 

ts 


3. 3±0. 3 

- 

5.0 

5.0 

ns 

(CLR)** 


5. 0±0. 5 

— 

3.5 

3.5 

Minimum Hold Time 

th 


3. 3±0. 3 

_ j 

1.0 

1.0 


(SL,SR,A~H) 


5. 0±0. 5 

— 

1.0 

1.0 


Minimum Hold Time 

th 


3. 3±0. 3 

- 

0.0 

0.0 


(SO, SI) 


5. 0±Q. 5 

— 

0.0 

0.0 


Minimum Hold Time 

th 


3. 3±0. 3 

- 

1.5 

1.5 


(CLR)** 


5. 0±0. 5 

— 

1.5 

1.5 


Minimum Removal Time 

trem 


3. 3±0. 3 

- 

5.0 

5.0 


(CLR)* 


5. 0±0. 5 

— 

3.0 

3.0 



Note:* TC74AC299 only 
* * TC74AC323 only 





AC ELECTRICAL CHARACTERISTICS (Cl =50pF,RL =500o,tr =t ( =3ns) 


PARAMETER SYMBOL C q ND 1 TI q N Vcc I TYP. [MAX. ' 

Propagation Delay Time tpLH 3.3±0.3 - 10. 6 18. 4 

(CK-QA’QH’) tpHL 5. 0+0. 5 - 6.8 10.5 

Propagation Delay Time 3.3±0.3 - 8. 1 14. 0 

(CLR-QA’QH’) tpHL 5.0±0.5 - 6 . 1 9.2 

Propagation Delay Time t^n 3.3±0.3 - 10. 9 19. 3 

(CK-QA-QH) t ()HL 5.0±0.5 - 7.3 10.5 

Pro pagatio n Delay Time 3.3±0.3 - 9.8 16.7 

(CLR-QA-QH) tpHL 5.0±0.5 - 6.7 10.9 

Ou.pu, Enable tim. ^ 


Output Disable time 


Maximum Clock Frequency 

Input Capacitance 
Bus Input Capacitance 
Fewer D is sipation Capacitance 
Noted ) C ppis defined a 


cymroi 

TEST 


Ta=25 C I 

Ta— 4( 

J' — "85 C 

UNIT 


CONDITION 

Vcc 

MIN. TYP. 

MAX. 

MIN. 

MAX. 


tpLH 


3.3±0.3 

10.6 

18.4 

1.0 

21.0 


tpHL 


5.0±0.5 

6.8 

10.5 

1.0 

12.0 


tpHL 


3.3±0.3 

8. 1 

14.0 

1.0 

16.0 



5.0±0.5 

6. 1 

9.2 

1.0 

10.5 


tpLH 


3.3±0.3 

10.9 

19.3 

1.0 

22.0 


tpHL 


5.0±0.5 

7.3 

10.5 

1.0 

12.0 










tpHL 


3.3±0.3 

9.8 

16.7 

1.0 

19.0 



5.0±0.5 

6.7 

10.9 

1.0 

12.4 


tpZL 


3.3±0.3 

9.9 

17.5 

1.0 

20.0 




5.0±0.5 

6.6 

9.6 

1.0 

11.0 


tpLZ 


3.3±0.3 

8.1 ' 

14.0 

1.0 

16.0 


tpHZ 


5.0±0.5 

“ 6. 4 

9.6 

1.0 

11.0 




3.3±0.3 

45 90 

_ 

45 

__ 


f.MAX 







MHz 



5.Q±0.5 

80 140 

— 

80 

~ 


CIN 


5 

10 

- 

10 


Ci/o 


13 

- 

- 

_ 

pF 

Cpn(l) 


137 

- 

- 

- 



/ PQ is defined as the value of the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

1 CC bpd =C PD * V CC * f IN +I CC 
* TC74AC299 only 

** TC74AC323 only 


TOSHIBA CORPORATION 


iC-236 








TC74AC367P / F / FN. TC74AC368P/ F / FN 


HEX BUS BUFFER 

TC74AC367P/F/FN NON-IN VERTED, 3-STATE OUTPUTS 
TC74AC388P/F/FN INVERTED, 3-STATE OUTPUTS 


The TC74AC367 and 368 are advanced high speed CMOS 
HEX BUS BUFFERS fabricated with silicon gate and double 
-layer metal wiring C 2 MOS technology. 

They achieve the high speed operation similar to 
equivalent Bipolar Schottky TTL while maintaining the 
CMOS low power dissipation. 

They contain six buffers; four buffers are controlled by an 
enable input (Gl), and the other two buffers are controlled by 
enableinput (G2), The outputs of each buffer group are enabled 
when Gl and/or G2 inputs are held low; if held high, these outputs 
are in a high impedance state. 

The TC74AC367 is a non -inverting output type, while 
the TC74AC368 is an inverting output type. 

All inputs are equipped with protection circuits against 
static discharge or tansient excess voltage. 


FEATURES: 

• High Speed — t p d=3.7ns(typ.) at Vcc = 5V 

• Low Power Dissipation — - Icc = 8/i A(Max.) at Ta=25°C 

•High Noise Immunity- Vmh = Vnil =28% Vcc(Min.) 

• Symmetrical Output Impedance — I Ion I =I(x=24mA(Min.) 

Capability of driving 50 Q 
transmission lines. 

• Balanced Propagation Delays ipLH ^IpHL 

• Wide Operating Voltage Range — V cc (opr)=2V~5.5V 

• Pin and Function Compatible with 74F 367/368 


TRUTH TABLE 


INPUTS 

OUTPUTS 

G 

A 

Y (367) 

Y(368) 

L 

L 

L 

H 

L 

H 

H 

L 

H 

X 

Z 

Z 


X:Don't care 
Z:High Impedance 




-TOSHIBA CORPORATION 


AC-237 







TC74AC367P/F/FN, TC74AC368P/F/FN 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5 -6.0 

V 

DC Input Voltage 

V, N 

-0.5 ~V cc +0.5 

V 

DC Output Voltage 

Ycxjt 

-0.5 -^+0.5 

V 

Input Diode Current 

I|K 

±20 

m A 

Output Diode Current 

*OK 

±50 

mA 

DC Output Current 

^OUT 

±50 

mA 

DC V^/Ground Current 

I CC 

±200 

mA 

Power Dissipation 

Pd 

500 (DIP)*/ 180 (SOP) 

mW 

Storage Temperature 

Tstg 

-65 -150 

°C 

Lead Temperature lOsec 

v 

300 

°C 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2.0-5. 5 

V 

Input Voltage 

V,N 

0 ~ Vcc 

V 

Output Voltage 

V OUT 

> 8 

i 

o 

V 

Operating Temperature 

Topr 

-40 - 85 

°C 

Input Rise and Fall Time 

dt/dv 

0~100(V CC =3.3±0.3V) 
0~20(Vcc= 5 ±0.5V) 

ns/v 


DC ELECTRICAL CHARACTERISTICS 


*5Q0mW in the range of Ta= 
~40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
~10mW/°C shall be applied 
until 300m W. 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25*C 

Ta=-40~85°C 

UNIT 


B 


MIN. | 

MAX. | 

High-Level 

Input Voltage 

V| H 



EDI 
Ua 1 

B 

■ 

n 

B 

V 

Low-Level 

Input Voltage 

V IL 



B 

: 


B 

0. 50 
0.90 
1.65 

V 

High-Level 
Output Voltage 

VOH 

V, N = 

V| H or V IL 

Ia-i=-50/zA 


1.9 

2.9 
4.4 

2.0 

3.0 

4.5 

B 

H 

B 

V 

IoH=“4mA 
Io-l=-24mA 
Ioh~ ~ 75mA* 


2. 58 

3. 94 

- 

B 

2. 48 

3. 80 

3. 85 

B 

Low-Level 

Output Voltage 

Vql 

V, N = 

V|H or Vil 

IOL=50/iA 


B 

0.0 

0.0 

0.0 

0. 1 

0. 1 
0.1 


0. 1 
0.1 
0.1 

V 

Iql=12itiA 

I 0 L=24mA 

IoL = 75mA* 

E 

1 . 
EBI 

- 

: 


H 

0. 44 

0. 44 
1.65 

3-State Output 
Off-State Current 


Vin=Vih or Vil 

Vqlt = V cc or GND 


B 

B 

±0.5 

B 

±5.0 


Input Leakage Current 

I IN 

V, N =V cc GND 



- 

IBBI 


±1.0 

Quiescent Supply Current 

Icc 

V lN =V cc GND 

EH 

■ 

- 

| 8.0 

- 

80.0 


* :This spec indicates the capability of driving 50fi transmission lines. 
One output should be tested at a time for a 10ms maximum duration. 


TOSHIBA CORPORATION 


AC-238 












































TC74AC367P / F / FN, TC74AC368P / F / FN 


IEC LOGIC SYMBOL 



AC ELECTRICAL CH ARACTERISTICS(C L =50pF, R l =500q, Input t r =t f =3ns) 


| SYMBOL | TEST CONDITION r!r™WwTmX 


PARAMETER 



3.3±0.3 ~ 

5.0±0.5 - 

3.3±0.3 - 

5.0±0.5 

3.3±0.3 - 

5.0±0.5 - 

3.3±0.3 

5.0±0.5 


TC74AC367 28 p 

TC74AC368 25 


Note(l) CpQ is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 
krbpd^PD * V (E * f IN +I CC /6(per bit) 

(2) * for TC74AC367 only 
** for TC74AC368 only 


Propagation Delay Time** 

tpLH 

IpHL 

Output Enable Time 

tpZL 

tpZH 

Output Disable Time 

t pLZ 

tpHZ 

Input Capacitance 

C|N 

Output Capacitance 

Qxjt 

Power Dissipation Capacitance 

Cpo(l) 


TOSHIBA CORPORATION 
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TC74AC373P/F/FW, TC74AC533P/F/FW 


OCTAL D-TYPE LATCH WITH 3-STATE OUTPUT 
TC74AC373P/F/FW NON-INVERTING 
TC74AC533P/F/FW INVERTING 


The TC74AC373 and TC74AC533 are advanced high 
speed CMOS OCTAL LATCH with 3-STATE OUTPUT 
fabricated with silicon gate and double-layer metal 
wiring C 2 MOS technology. 

They achieve the high speed operation similar to 
equivalent Bipolar Schottky TTL while maintaining the 
CMOS low power dissipation. 

These 8-bit D-type latches are controlled by a latch 
enable input (LE) and a output enable input (OE). 

When the OE input is high, the eight outputs are in a 
high impedance state. 

The TC74AC373 has non -inverting outputs, and 
TC74AC533 has inverting outputs. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 


FEATURES: 

• High Speed t p d=4.8 ns(typ.) at Vcc=5V 

• Low Power Dissipation Icc=8# A(Max.) at Ta=25°C 

• High Noise Immunity — • Vnih=Vnil = 28% Vcc(Min.) 

• Symmetrical Output Impedance — I Ioh I =IoL = 24mA(Min.) 

Capability of driving 50 Q 
transmission lines. 

• Balanced Propagation Delays tpLH ^ tpHL 

• Wide Operating Voltage Range ••• V cc (opr)=2V~5.5V 

• Pin and Function Compatible with 74F 373/533 


TRUTH TABLE 


INPUTS 

OUTPUTS 

m 

m 

■a 

0(373) 

Q( 533) 

o 

D 

a 


HSU 

n 

n 

a 



D 

D 

a 

L 

H 

n 

D 

D 

H 

L 


X * Don't Care 
Z • High Impedance 

Q n (Q n ) • Q (Q) outputs are latched at the time 
when the LE input is taken to a low 
logic level. 


TOSHIBA CORPORATION 



PIN ASSIGNMENT (TOP VIEW) 


TC74AC373 


OE 1 [f 

O' 

20 Vcc 



] 19 Q7 

DO 3 [ 


18 D7 

D 1 4 [ 


] 17 D6 

Q 1 5 [ 


] 16 Q6 

Q2 6 [ 


] 15 Q5 

D 2 7 [ 


3 14 D5 

D 3 8 [ 


] 13 D4 

Q 3 9 [ 


] 12 Q4 

GND 10 [ 


] 11 LE 


TC74AC533 


OE 1 [ 


] 20 Vcc 

QO 2 [ 


] 19 Q7 

DO 3 [ 


] 18 D7 



] 17 D6 

Q 1 5 [ 


] 16 Q6 

Q2 6 [ 


] 15 Q5 

D2 7 [ 


] 14 D5 

D3 8 [ 


] 13 D4 

Q 3 9 [ 


] 12 Q4 

GND 10 [ 


] 11 LE 
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ABSOLUTE MAXIMUM RATINGS 


TC74AC373P/F/FW, TC74AC533P/F/FW 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5 -6.0 

V 

DC Input Voltage 

V |N 

-0.5 ~V OC +0.5 

V 

DC Output Voltage 

V OUT 

-0.5 ~V cc +0.5 

V 

Input Diode Current 

I,K 

±20 

mA 

Output Diode Current 

*OK 

±50 

mA 

DC Output Current 

^OUT 

±50 

mA 

DC Voc/Ground Current 

*CC 

±200 

mA 

Power Dissipation 

P D 

500 (DIP)*/ 180 (SOP) 

mW 

Storage Temperature 

T s tg 

-65 -150 

°C 

Lead Temperature lOsec 

T l 

300 

°C 


*500mW in the range of Ta= 
~40°C- 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2. 0-5. 5 

V 

Input Voltage 

V|N 

0 ~~ Vcc 

V 

Output Voltage 

V OLT 

0 ~~ v cc 

V 

Operating Temperature 

Topr 

-40 - 85 

°c 

Input Rise and Fall Time 

dt/dv 

0~100(V CC =3.3±0.3V) 

0~ 20(V<x= 5 ±0.5V) 

ns/v 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 

—i 



nu 



mm 




V, H 



mm 

B 

H 

wmtm 

H 

B 


V, L 



- 

- 

0. 50 

0. 90 
1.65 

: 

HI 

V 

High-Level 
Output Voltage 





1.9 

2.9 
4.4 


- 

1.9 

2.9 
4.4 

: 

V 

IoH--4mA 
Ioh=— 24mA 
IoH=-75mA* 


2. 58 

3. 94 

1 

■ 

2. 48 

3. 80 

3. 85 

■ 

Low-Level 

Output Voltage 

Vql 

V,N = 

V ih or Vil 

Ioc=50/iA 


- 


0.1 

0.1 

0.1 

H 

B 

V 

I(X = 12m A 
IoL = 24mA 
I(X=75mA* 


- 

- 

m 

- 

m 

3-State Output 
Off-State Current 


Vin=Vih or Vil 

VouT = V cc or GND 


fl 

■ 

±0.5 

■ 

±5.0 


Input Leakage Current 

■ 

V| N =V cc or GND 


- 

- 

IEQD 

| 

±1.0 

Quiescent Supply Current 

1 Ioc 

V lN =V (x or GND 

ESI 

■ 

- 

mm 

■ 

80.0 


* :This spec indicates the capability of driving 50(1 transmission lines. 
One output should be tested at a time for a 10ms maximum duration. 
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TC74AC373P/F/FW, TC74AC533P/F/FW 

IEC LOGIC SYMBOL 


TC74AC373 


TC74AC533 















TC74AC373P / F / FW. TC74AC533P / F / FW 


TIMING REQU IRE MENT$( Input t r =t f =3ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta= 

25°C 

Ta=-40~85 c 'C 

UNIT 

Vcc 

TYP. 

LIMIT 

LIMIT 

Minimum Pulse Width 



3.3±0.3 

- 

7.0 

7.0 


(LE) 

twOD 


5.0±0.5 

- 

5.0 

5.0 


Minimum Set-up Time 

t s 


3.3±0.3 

- 

6.0 

6.0 

ns 




5.0±0.5 


3.5 

3.5 


Minimum Hold Time 

th 


3.3±0.3 

- 

1.0 

1.0 





5.0±0.5 


1.0 

1.0 



AC ELECTRICAL CH AR ACTERISTIC$(C L -50pF, R l =500q, Input t r =t f =3ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=.25°C 

Ta=-40 ~85°C 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Propagation Delay Time 

tpLH 


3.3±0.3 

- 

7.7 

13.2 

1.0 

15.0 


(LE-Q.Q) 

t pHL 


5.0±0.5 


6.1 

8.7 

1.0 

10.0 


Propagation Delay Time 

tpLH 


3.3±0.3 

- 

7.6 

12.9 

1.0 

14.7 


(Dn-Q, Q) 

4 pHL 


5.0±0.5 

~ 

5.8 

8.3 

1.0 

9.5 

ns 










Output Enable Time 

t pZL 

■ 

3.3±0.3 

5.0±0.5 


7.6 

12.9 

1.0 

14.7 


t pZH 



6.1 

8.7 

1.0 

10.0 


Output Disable Time 

t pLZ 


3.3±0.3 

5.0±0.5 

- 

7.0 

11.0 

1.0 

12.5 


t pHZ 



5.4 

7.5 

1.0 

8.5 


Input Capacitance 

ClN 


- 

5 

10 

- 

10 


Output Capacitance 

Colt 


- 

10 

- 

- 

- 

pF 

Power Dissipation Capacitance 

Cpd(1) 


- 

38 

- 

- 

- 



Note(l) Cpo is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

IoC6pd =C PD* V 0C* f IN+I <x/8(per Latch) 

And the total Cpo when n pcs. of Latch operate can be gained by the following equation: 

C PD (total) =26+ 12 • n 








TC74ACT373P/F/FW. TC74ACT533P/F/FW 


OCTAL D-TYPE LATCH WITH 3-STATE OUTPUT 
TC74ACT373P/F/FW NON-IN VERTING 
TC74ACT533P/F/FW INVERTING 


The TC74ACT373 and TC74ACT533 are advanced high 
speed CMOS OCTAL LATCH with 3-STATE OUTPUT 
fabricated with silicon gate and double-layer metal 
wiring C 2 MOS technology. 

They achieve the high speed operation similar to 
equivalent Bipolar Schottky TTL while maintaining the 
CMOS low power dissipation. 

These devices may be used as a level converter for 
interfacing TTL or NMOS to High Speed CMOS. The 
inputs are compatible with TTL, NMOS and CMOS output 
voltage levels. 

These 8-bit D-type latches are controlled by a latch 
j enable (LE) and a output enable input (OE). 

| When the OE input is high, the eight outputs are in a 
high impedance state. 

The TC74ACT373 has non -inverting outputs, and TC74 
ACT533 has inverting outputs. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed t pd = 5.2ns (typ.) at V CC = 5V 

• Low Power Dissipation Icc=8/z A(Max.) at Ta=25°C 

• Compatible with TTL outputs V il =0.8V (Max.) 


' Symmetrical Output Impedance 


Balanced Propagation Delays t P LH^t P HL 

Pin and Function Compatible with 74F373/533 


• tpd = 5.2ns (typ.) at V cc = 5V 

• Icc=8/z A(Max.) at Ta=25°C 

- Vil =0.8V (Max.) 

Vih =2.0V (Min.) 

•• 1 1 0H|=l0L=24mA(Min.) 
Capability of driving 50 Q 
transmission lines. 

- tpLH^tpHL 



PIN ASSIGNMENT (TOP VIEW) 




TC74ACT373 

OE 1 [ 


] 20 V C c 

Q0 2 [ 


] 19 Q7 

DO 3 [ 


D 18 D7 

D 1 4 [ 


] 17 D6 

Q 1 5 [ 


] 16 Q6 

Q2 6 [ 


] 15 Q5 

D2 7 [ 


] 14 D5 

D3 8 [ 


] 13 D4 

Q3 9 [ 


] 12 Q4 

GND 10 [ 


] 11 LE 


TC74ACT533 

OE 1 [ 

— 

j] 20 Vcc 



19 

Q7 

18 

D7 

17 

D6 

16 

Q6 

; 15 

Q5 

1 14 

D5 

13 

D4 

1 12 

04 

1 11 

LE 
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TC74ACT373P/F/FW, TC74ACT533P/F/FW 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5 -6.0 

V 

DC Input Voltage 

V |N 

-0.5 ~ Vo. +0.5 

V 

DC Output Voltage 

V OUT 

-0.5 ~Vcc+0.5 

V 

Input Diode Current 

I.K 

±20 

mA 

Output Diode Current 

*OK 

±50 

m A 

DC Output Current 

I OUT 

±50 

mA 

DC V^/Ground Current 

*CC 

±200 

mA 

Power Dissipation 

Pd 

500(DIP)*/180(SOP) 

mW 

Storage Temperature 

T s tg 

-65 -150 

°C 

Lead Temperature lOsec 

Tl 

300 

°C 


*500mW in the range of Ta= 
-40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

4.5— 5.5 

V 

Input Voltage 

V,N 

O'- Vcc 

V 

Output Voltage 

v omr 

0~Vcc 

V 

Operating Temperature 

Topr 

-40 - 85 

°c 

Input Rise and Fall Time 

dt/dv 

0-10 

ns/v 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 

Vcc 

Ta=25°C 

Ta=-40~85 <1 C 

UNIT 

MIN. 

TYP. 



MAX. 

High-Level 

Input Voltage 

V, H 




B 

I 

2.0 

B 

V 

Low-Level 

Input Voltage 

VlL 


4.5 
l 

5.5 

■ 

B 

0.8 

B 

0.8 

V 

High-Level 
Output Voltage 

VoH 

V,N= 

Vih or Vil 

Ioh=- 50// A 
IOH=-24mA 
IoH=-75mA* 

4.5 

4.5 

5.5 

4.4 

3. 94 

B 

B 

4.4 

3. 80 

3. 85 

B 

V 

Low-Level 

Output Voltage 

VOL 

V,N= 

Vih or V IL 

la- =50// A 
IOL=24mA 
IoL=75mA* 

4.5 

4.5 

5.5 

H 

0.0 

0.1 

0. 36 

B 

m 

V 

3 -State Output * 
Off-State Current 

hz, 

Viim =V ih or Vil 

Vqut =Vcc or GND 

5.5 

B 

B 

±0.5 

B 

■ 

±5.0 

liA 

Input Leakage Current 

I IN 

Vin =Vcc or GND 

m 

- 


±0.1 

- 

±1.0 

Quiescent Supply Current 

Icc 

Vin =Vce or GND 

EO 

- 

- 

8.0 

- 

80.0 

Alee 

PER INPUT: V IN = 3.4V 
OTHER INPUT:Vcc or GND 

_LL 

- 

- 

1.35 

- 

1.5 

mA 


* :This spec indicates the capability of driving 50ft transmission lines. 
One output should be tested at a time for a 10ms maximum duration. 

































































TC74ACT373P / F A FW, TC74ACT533P/F/FW 
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TC74ACT373P/F/FW, TC74ACT533P / F / FW 


TIMING REQUIREMENTS (Input t r =t f =3ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta= 

25°C 

Ta=-40 -85°C 

UNIT 

Vcc 

TYP. 

LIMIT 

LIMIT 

Minimum Pulse Width 
(LB) 

^W(H) 


5.0±0.5 

- 

5.0 

5.0 


Minimum Set-up Time 

ts 


5.0±0.5 

- 

2.0 

2.0 

ns 

Minimum Hold Time 

th 


5.0±0.5 

- 

3.0 

3.0 



AC ELECTRICAL CHARACTERISTIC$(C L =50pF, R l =500q, Input t r =t f =3ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40'85°C 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Propagation Delay Time 

(LE-Q, Q) 

tpLH 
t pHL 


5.0±0.5 

- 

5.8 

9.2 

1.0 

10.5 

ns 

Propagation Delay Time 
(Dn-Q, Q) 

tpLH 

tpHL 


5.0±0.5 


5.9 

9.6 

1.0 

11.0 

Output Enable Time 

t pZL 
t pZH 


5.0±0.5 

- 

6.5 

10.5 

1.0 

12.0 

Output Disable Time 

t pLZ 
t pHZ 


5.0±0.5 

j 

5.5 

7.8 

1.0 

9.0 

Input Capacitance 

ClN 


- 

5 

10 

- 

10 

pF 

Output Capacitance 

Cout 


- 

10 

- 

- 

- 

Power Dissipation Capacitance 

Cpd(1) 


- 

32 

- 

- 

- 


Note(l) Cpd is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

IcCbpd = C PD • Vqc • f IN + I OC /8(per Latch) 

And the total Cpo when n pcs. of Latch operate can be gained by the following equation: 

Cpd (total)= + • n 








TC74AC374P/F/FW. TC74AC534P / F / FW 


OCTAL D-TYPE FLIP-FLOP WITH 3-STATE OUTPUT 
TC74AC374P/F/FW NON-IN VERTING 
TC74AC534P/F/FW INVERTING 


The TC74AC374 and TC74AC534 are advanced high 
speed CMOS OCTAL FLIP-FLOP with 3-STATE 
OUTPUT fabricated with silicon gate and double-layer 
metal wiring C 2 MOS technology. 

They achieve the high speed operation similar to 
equivalent Bipolar Schottky TTL while maintaining the 
CMOS low power dissipation. 

These 8-bit D-type flip-flops are controlled by a clock input 
. (CK) and an output enable input (OE). 

When the OE input is high, the eight outputs are in a 
high impedance state. 

The TC74AC374 has non-inverting outputs, and TC74A 
C534 has inverting outputs. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 


FEATURES: 

• High Speed * fMAX”200MHz(typ.) at Vcc=5V 

• Low Power Dissipation Icc=8// A(Max.) at Ta=25°C 

•High Noise Immunity Vnih=V?mil =28% Vcc(Min.) 

• Symmetrical Output Impedance *** I Iqh I ~IoL~24mA(Min.) 

Capability of driving 50 Q 
transmission lines. 

• Balanced Propagation Delays •■•••• tpu-j^tpHL 

• Wide Operating Voltage Range — V cc (opr)=2V~~5.5V 

• Pin and Function Compatible with 74F 374/534 


TRUTH TABLE 


HQ2&91 

■sSnsfiHH 

m 

Q3I 

D 

CBM 


D 

D 

a 



n 

a 

D 

E9 

mm 

n 

n 

a 



n 

a 

a 

S 

s 


X I Don't Care 
2 • High Impedance 

Qn(Qn) : No Cange 


TOSHIBA CORPORATION 



PIN ASSIGNMENT (TOP VIEW) 


OE 1 [ 

TC74AC374 

] 20 V CC 

Q° 2 [ 


] 19 Q7 

DO 3 [ 


] 18 D7 

D1 4 [ 


] 17 D6 

Q 1 5 [ 


] 16 Q6 

Q2 6 [ 


1 15 Q5 

D 2 7 [ 


] 14 D5 

D 3 8 [ 


3 13 D4 

Q3 9 [ 


] 12 Q4 

GND 10 [ 


] 11 CK 

OE 1 [ 

TC74AC534 

] 20 V C c 

Q0 2 [ 


] 19 Q7 

DO 3 C 


] 18 D7 

D 1 4 C 


] 17 D6 

ai 5 c 


] 16 Q6 

Q2 6 [ 


] 15 Q5 

D2 7 [ 


] 14 D5 

D3 8 [ 


] 13 D4 

Q3 9 [ 


] 12 Q4 

GND 10 [ 


] 11 CK 
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TC74AC374P/F/FW, TC74AC534P/F/FW 


ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL ~ 

Supply Voltage Range m -c 

DC Input Voltage V 1N -0.5 

DC Output Voltage ^oirr ~0-5 

Input Diode Current I, K 

Output Diode Current I ()K 

DC Output Current Iqut 

DC V^/Ground Current I qq 

Power Dissipation P D 500 (DIF 

Storage Temperature T s tg 

Lead Temperature lOsec T L 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL | \ 

Supply Voltage 1 V CC I i 

Input Voltage I V.N I 

Output Voltage ^oirr 

Operating Temperature T opr ~4 


VALUE 


Vcc 

-0.5 -6.0 

V, N 

-0.5 —Vcc+O.S 

^OLTT 

-0-5 -^+0.5 

I|K 

±20 

^OK 

±50 

lour 

±50 

l cc 

±200 

Pd 

500(DIP)*/180(SOP) 

Tstg 

-65 -150 


VALUE 
2. 0-5. 5 
0 ^ v cc 


*500mW in the range of Ta= 
-40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m W. 


Input Rise and Fall Time 


0 - 100(Vcc=3.3±0.3V) 
0- 20(Vcc= 5 ±0.5V) 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

High-Level 

Input Voltage 

V, H 

Low-Level 

Input Voltage 

V,L 

High-Level 
Output Voltage 

Voh 

Low-Level 

Output Voltage 

Vol 

3-State Output 
Off-State Current 

1(E 

Input Leakage Current 

I IN 

Quiescent Supply Current 

lcc 


TEST CONDITION 


V IN = 

V IH or V| L 


V>N = 

Vih or Vil 


I 0H =-4mA 3. 0 
IoH=-24mA 4. 5 
IoH =: “75mA* 5. 5 


Iol=50//A 

Iql= 12mA 
I a ^=24mA 

IoL^mA* 


Ta=25°C 


40 - 85*0 


MIN. TYP. MAX. MIN. MAX. 




Vin=V|h or VlL 
VoLrr=Vcc or GND 


V, N =V cc or GND 


V, N =V cc or GND 


1 :This spec indicates the capability of driving 500 transmission lines. 
One output should be tested at a time for a 10ms maximum duration. 
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TC74AC374P/F/FW, TC74ACS34P/F/HV 


IEC LOGIC SYMBOL 



TC74AC374 



TC74AC534 

■■■ 

oe-OJLfc* 

■ 


Qg Jill* 

mrmmmmm 

■ 

ck-IUI— 

1 1 


ck-22 — 

1 

I 

DO -151— 

ID I> V 

■—121— QO 

DO -151 — 

ID > V 


di J1L- 


-151-qi 

D1 iil— 



02-121— 


-1SL.Q2 

□2-iZL— 



D3 JSL- 


—1^ — Q3 

03-151— 



04-22- 


-1121-04 

D4 -H2L- 



D5-22 — 


■ US -Q5 

D5 J14L- 



06-112- 


-US- 06 

06 -^ — 



07 -M — 


Q2-Q7 

D7 JlD — 








| 


SYSTEM DIAGRAM 


TC74AC374 

DO D1 D2 D3 D4 D5 D6 D7 



QO Q1 Q 2 Q3 Q4 Q5 06 Q7 


TC74AC534 


DO D1 02 D3 D4 D5 06 D7 



TOSHIBA CORPORATION 


AC-250 










TC74AC374P / F / FW. TC74AC534P/F/FW 


TIMING REQUIREMENTS(lnput t r =t f =3ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta= 

25 "C 

Ta=— 40 ~85 C C 

UNIT 

Vqc 

TYP. 

LIMIT 

LIMIT 

Minimum Pulse Width 

two 1) 


3.3+0.3 

_ 


7.0 


(CK) 

t\V(L) 


5.0±0.5 

— 


5.0 


Minimum Set-up Time 

ts 


3.3±0.3 

- 


9.0 





5.0±0.5 



5.0 


Minimum Hold Time 

th 


3.3±0.3 

- 







5.0±0.5 






AC ELECTRICAL CH ARACTERISTICS(C L =50pF, R l =500q, Input t r =t f =3ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40~85°C 


Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Propagation Delay Time 
(CK-Q, Q) 

tpLH 
t pHL 


3.3+0.3 

5.0±0.5 

- 

8.5 

6.1 

15.8 

8.7 

1.0 

1.0 

18.0 

10.0 

ns 

Output Enable Time 

tpZL 
t pZH 


3.3+0.3 

5.0±0.5 

■ 


■ 


1 

■fiWM 

Output Disable Time 

t pLZ 

pHZ 


3.3±0.3 

5.0+0.5 

■ 


■ 



Maximum Clock Frequency 

f MAX 


3.3±0.3 

5.0±0.5 




1 



Input Capacitance 

CiN 


- 

5 

10 

- 



Output Capacitance 

COUT 


- 


- 

- 

- 

Power Dissipation Capacitance 

Cpd(1) 


- 

37 

- 

- 

- 


Note(l) Cpo is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 


Jccepd^C PD * V(X • f in+I (£ /8(per F/F) 

And the total Cpo when n pcs. of F/F operate can be gained by the following equation: 
CpQ ( total )= 25+ 12 • n 


CORPORATION 
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TC74ACT374P/F/FW, TC74ACT534P/F/FW 


OCTAL D-TYPE FLIP-FLOP WITH 3-STATE OUTPUT 
TC74ACT374P/F/FW NON-IN VERTING 
TC74ACT534P/F/FW INVERTING 


The TC74ACT374 and TC74ACT534 are advanced high 
speed CMOS OCTAL FLIP-FLOP with 3-STATE 
OUTPUT fabricated with silicon gate and double-layer 
metal wiring C 2 MOS technology. 

They achieve the high speed operation similar to 
equivalent Bipolar Schottky TTL while maintaining the 
CMOS low power dissipation. 

These devices may be used as a level converter for 
interfacing TTL or NMOS to High Speed CMOS. The 
inputs are compatible with TTL, NMOS and CMOS output 
voltage levels. 

These 8-bit D-type flip-flops are controlled by a clock input 
(CK) and an output enable input (OE). 

When the OE input is high, the eight outputs are in a 
high impedance state. 

The TC74ACT374 has non-inverting outputs, and TC74 
ACT534 has inverting outputs. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed f MAX = 180MHz (typ.) at V cc = 5V 

• Low Power Dissipation Icc = 8# A(Max.) at Ta=25°C 

• Compatible with TTL outputs ViL=0.8V(Max.) 

V| H =2V(Min.) 

• Symmetrical Output Impedance — | Iqh | =lQ L =24mA(Min.) 

Capability of driving 50 Q 
transmission lines. 

• Balanced Propagation Delays ^pLH^pHL 

• Pin and Function Compatible with 74F 374/534 


TRUTH TABLE 


INPUTS 

OUTPUTS 

OE 

CK 

D 

Q( 374 ) 

Q(534) 

H 

X 

X 

Z 

Z 

L 

T_ 

X 

Qn 

On 

L 

_r 

L 

L 

H 

L 

_r 

H 

H 

L 


X * Don't Care 
Z J_High Impedance 
Q n (Qn) : No Change 


TOSHIBA CORPORATION 



PIN ASSIGNMENT (TOP VIEW) 


TC74ACT374 

OE 1 [ 


] 20 V cc 

Q0 2 [ 


] 19 Q7 

DO 3 [ 


] 18 D7 

D1 4 [ 


] 17 D6 

Q1 5 [ 


2 16 Q6 

Q 2 6 [ 


2 15 Q5 

D 2 7 [ 


] 14 D5 

D3 8 [ 


] 13 D4 

Q3 9 [ 


] 12 Q4 

GND 10 [ 


] 11 CK 

TC74ACT534 

OE 1 [ 

v_y 

] 20 V C c 

Q0 2 [ 


] 19 Q7 

DO 3 [ 


] 18 D7 

D 1 4 [ 


] 17 D6 

Ql 5 [ 


] 16 Q6 

Q2 6 [ 


] 15 Q5 

D 2 7 [ 


] 14 D5 

D 3 8 [ 


] 13 D4 

Q3 9 [ 


] 12 Q4 

GND 10 [ 


] 11 CK 
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TC74ACT374P/F/FW, TC74ACT534P/F/FW 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5 -6.0 

V 

DC Input Voltage 

V 1N 

-0.5 -^+0.5 

V 

DC Output Voltage 

v our 

-0.5 ~V cc +0.5 

V 

Input Diode Current 

I.K 

±20 

m A 

Output Diode Current 

*OK 

±50 

mA 

DC Output Current 

I oirr 

±50 

mA 

DC V^/Ground Current 

*cc 

±200 

mA 

Power Dissipation 

P D 

500 (DIP)*/ 180 (SOP) 

mW 

Storage Temperature 

T s tg 

-65 — 150 

°C 

Lead Temperature lOsec 

T l 

300 

°C 


*500mW in the range of Ta= 
-40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
~10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

4. 5-5. 5 

V 

Input Voltage 

V, N 

0 ~ V CC 

V 

Output Voltage 

V OUT 

0 ~ Vcc 

V 

Operating Temperature 

Topr 

-40 - 85 

°c 

Input Rise and Fall Time 

dt/dv 

0-10 

ns/v 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 

Vcc 


Ta=-40~851C 

UNIT 

MIN. 



MIN. 

MAX. 

High-Level 

Input Voltage 



4.5 
l 

5.5 

2.0 

■ 

B 

2.0 

- 

D 

Low-Level 

Input Voltage 

Vil 


4.5 
l 

5.5 

- 

B 

0.8 

- 

0.8 

B 

High-Level 
Output Voltage 

Vqh 

V IN = 

Vih or Vil 

Ioh=-50/z A 
IOH=-24mA 
ta=~75mA* 

4.5 

4.5 

5.5 

4.4 

3. 94 

4.5 

B 

4.4 

3. 80 

3. 85 

: 

V 

Low-Level 

Output Voltage 

VOL 

V| N = 

V| H or Vil 

Iol= 50// A 
IOL=24mA 
IOL = 75mA* 

4.5 

4.5 

5.5 

- 

0-0 

EXS 

B 

0. 1 

0. 44 
1.65 

V 

3-State Output 
Off-State Current 

kjz 

Vin=V[h or Vil 
\^XJT —Vqq or GND 

5.5 

- 

B 


B 


U A 

Input Leakage Current 

mum 

Vin =Vcc or GND 

5.5 

- 

- 


- 

±1.0 

Quiescent Supply Current 

■SSI 

Vin = Vcc or GND 

5.5 

- 

- 


- 

■illMil 


PER INPUT :V IN =3. 4 V 
OTHER INPUT: Vcc or GND 

5.5 

- 

- 

1.35 

| 


mA 


* :This spec indicates the capability of driving 500 transmission lines. 
One output should be tested at a time for a 10ms maximum duration. 

































TC74ACT374P/F/FW, TC74ACT534P/F/FW 
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TC74ACT374P/F/ FW. TC74ACTB34P/F/HW 


TIMING REQUIREMENTS(lnput t r =t f =3ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta= 

25°C 

Ta=-40 ~85°C 

UNIT 

V CC 

TYP. 

LIMIT. 

LIMIT. 

Minimum Pulse Width 
(CK) 

tw(H) 

t\V(L) 


5.0±0.5 

- 

5.0 

5.0 


Minimum Set-up Time 

ts 


5.0±0.5 

- 

3.0 

3.0 

ns 

Minimum Hold Time 

th 


5.0±0.5 

- 

2.0 

2.0 



AC ELECTRICAL CH AR ACTERISTICS(C L =50pF, R l =500q, Input t r =t f =3ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40'85°C 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Propagation Delay Time 
(CK-Q.Q) 

tpLH 
t pHL 


5.0±0.5 

- 

6.1 

9.6 

1.0 

11.0 

ns 

Output Enable Time 

t pZL 
t pZH 


5.0±0.5 

- 

6.2 

10.1 

1.0 

11.5 

Output Disable Time 

t pLZ 
t pHZ ' 


5.0±0.5 

- 

5.6 

7.9 

1.0 

9.0 

Maximum Clock Frequency 

f MAX 


5.0±0.5 

95 

160 

- 

95 

- 

MHz 

Input Capacitance 

ClN 


- 

5 

10 

- 

10 

P F 

Output Capacitance 

Colt 


- 

10 

- 

- 

- 

Power Dissipation Capacitance 

Cpd(1) 


- 

34 

- 

- 

- 


Note(l) Cpd is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

I<X(pe =C PD* Vqc* f in+I OC /8(per F/F) 

And the total Cpp when n pcs. of F/F operate can be gained by the following equation: 

CpQ (total)= + • n 





TC74AC390P/F/FN 


DUAL DECADE COUNTER 


The TC74AC390 is an advanced high speed CMOS DUAL 
DECADE COUNTER fabricated with silicon gate and 
double-layer metal wiring C z MOS technology. 

It achieves the high speed operation similar to 
equivalent Bipolar Schottky TTL while maintaining the 
CMOS low power dissipation. 

It consists of two independent 4-bit counters, each 
composed of a divide-by-two and a divide-by-five 
counter. The divide-by-two counter is incre mented on the 
negative going transition of clock A(CKA). The divide- 
by-five counter is i ncrem ented on the negative going 
transition of clock B(CKB). The counter can be cascaded 
to form decade, bi-quinary, or various combinations up 
to a divide-by-100 counter. When the CLEAR input is set 
high, the Q outputs are set low independent of the clock 
inputs. 

All inputs are equipped with protection circuits against 
static dischage or transient excess voltage. 

FEATURES: 

• High Speed fMAX = 160MHz(typ.) at Vcc = 5V 

• Low Power Dissipation Icc = 8/i A(Max.) at Ta=25°C 

• High Noise Immunity Vmh = Vnil= 28X Vcc(Min.) 

• Symmetrical Output Impedance — I Ioh I = IoL = 24mA(Min.) 

Capability of driving 50Q 
transmission lines. 

• Balanced Propagation Delays t p y-j ^ tpHL 

• Wide Operating Voltage Range — V cc (opr)=2V~~5.5V 

• Pin and Function Compatible with 74HC390 


IEC LOGIC SYMBOL 

















TC74AC390P/F/FN 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5 -6.0 

V 

DC Input Voltage 

V, N 

-0.5 -Vo- +0.5 

V 

DC Output Voltage 

V OLT 

-0.5 — Vcc+0.5 

V 

Input Diode Current 

I|K 

±20 

mA 

Output Diode Current 

^OK 

±50 

m A 

DC Output Current 

^OUT 

±50 

mA 

DC V^/Ground Current 

*CC 

±200 

mA 

Power Dissipation 

Pd 

500(DIP)*/180(SOP) 

mW 

Storage Temperature 

Tstg 

0 
m 

7 

LO 

CO 

1 

°C 

Lead Temperature lOsec 

T l 

300 

°C 


*500mW in the range of Ta= 
-40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2. 0-5. 5 

V 

Input Voltage 

V, N 

0 ~ V CC 

V 

Output Voltage 

V OUT 

0 ~ V CC 

V 

Operating Temperature 

Topr 

-40 - 85 

°C 

Input Rise and Fall Time 

dt/dv 

0 ~ 100(Vcc=3.3±0.3V) 

0- 20(Vcc= 5 ±0.5V) 

ns/v 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 

Vcc 

Ta=25'C 

Ta=-40— 85°C 

UNIT 


TYP. 

MAX. 

MIN. 

1 Vf&M 

High-Level 

Input Voltage 

V IH 




- 

- 

1.50 

2. 10 

3. 85 

B 

V 

Low-Level 

Input Voltage 

V IL 

' 



: 

0. 50 

0. 90 
1.65 

- 

m 

V 

High-Level 
Output Voltage 

Vqh 

V,N = 

V| H or V| L 

Ioh=-50 1 uA 



2.0 

3.0 

4.5 

: 

1.9 

2.9 
4.4 

B 

V 

Ioh— “ 4mA 
Ioh = — 24mA 
IOH=-75mA* 

i 


B 

B 

2. 48 

3. 80 

3. 85 

B 

Low-Level 

Output Voltage 


V| N = 

Vih or Vil 

Iol=50//A 

1 

: 


B 

B 

0. 1 

0. 1 
0.1 

V 

IoL=12mA 

IoL=24mA 

IoL=75mA* 

3.0 

4.5 

5.5 

B 

B 

B 

- 

0. 44 

0. 44 
1.65 

Input Leakage Current 

I IN 

Vin— V cc or GND 

5.5 

- 

- 

±0.1 

- 

±1.0 

ffA 

Quiescent Supply Current 

Icc 

V|n=Vcc or gnd 

5.5 

- 

- 


■ 

80.0 


* :This spec indicates the capability of driving 500 transmission lines. 
One output should be tested at a time for a 10ms maximum duration. 
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TC74AC390P/F/FN 


TIMING REQUIREMENTS (Input t r =t,=3ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta= 

25°C 

Ta=-40 ~85t: 

UNIT 

V CC 

TYP. 

LIMIT 

LIMIT 

Minimum Pulse Width 

t\V(H) 


3. 3±0. 3 

- 

7.0 

7.0 


(CLOCK) 

t\V(L) 


5.0±0.5 

- 

5.0 

5.0 


Minimum Pulse Width 



3.3±0.3 

- 

7.0 

7.0 


(CLR) 

t\V(H) 


5. 0±0. 5! 

__ 

5.0 

5.0 

ns 

Minimum Removal Time 

trem 

; 

3. 3 ±0.3; 

- 

7.0 

7.0 




5.0±0.5 


3.5 

3.5 



AC ELECTRICAL CH ARACTERISTICS(Cl=50pF,Rl= 500Q, Input tr=tf=3ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 ~85°C 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Propagation Delay Time 

tpLH 


3.3±0.3 

- 

8.2 

14.0 

1.0 

16.0 


(CKA-QA) 

tpHL 


5. 0±0. 5 

— 

5.5 

8.4 

1.0 

9.6 


Propagation Delay Time 

tpLH 

QA connected to 

3.3±0.3 

- 

17.0 

30.0 

1.0 

34.0 


(CKA-QC) 

tpHL 

CKB 

5.0±0.5 

— 

10.5 

17.5 

1.0 

20.0 


Propagation Delay Time 

tpLH 


3. 3±0. 3 


8.8 

14.9 

1.0 

17.0 

ns 

(CKB-QB,QD) 

tpHL 


5.0 ±0.5 

— 

6.0 

9.4 

1.0 

10.7 

Propagation Delay Time 

tpLH 


3. 3±0. 3 

- 

11.0 

18.8 

1.0 

21.5 


(CKB-QC) 

tpHL 


p. 0±0. 5 

— 

7.1 

11.3 

1.0 

12.8 


Propagation Delay Time 

tpHL 


B. 3±0. 3 

- 

7.7 

12.5 

1.0 

14.3 


(CLR-Qn) 


p. 0±0. 5 

— 

5.7 

8.5 

1.0 

9.7 


Maximum Clock Frequency 

fVlAX 


B. 3±0. 3 

60 

120 

- 

60 

- 


(CKA) 


p. 0±0. 5 

100 

180 

~ 

100 

— 

MHz 











Maximum Clock Frequency 

fMAX 


B.3±0. 3 

45 

90 

- 

45 

- 


(CKB) 


p. 0±0. 5 

90 

140 

~ 

90 

-* 


Input Capacitance 

ClN 


- 

5 

10 

- 

10 

P F 

Power Dissipation Capacitance 

Cpd(1) 


- 

40 

- 

- 

- 


Note(l) Cfd is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

Iccepd=CpD • V(£*f|N +I(£ /2( per Counter) 








TC74AC393P/F/FN 


DUAL BINARY COUNTER 


The TC74AC393 is an advanced high speed CMOS 4-BIT 
BINARY COUNTER fabricated with silicon gate and 
double-layer metal wiring C 2 MOS technology. 

It achieves the high speed operation similar to 
equivalent Bipolar Schottky TTL while maintaining the 
CMOS low power dissipation. 

It contains two independent counter circuits in one 
package, so that counting or frequency division of eight 
binary bits can be achieved with one IC. 

This device changes state on the negative going 
transition of the CLOCK pulse. The counter can be reset 
to “0” (Q0~~Q3=“L”) by a high at the CLEAR input 
regardless of other inputs. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed f\iAX = MHz(Typ.)at Vce-5V 

• Low Power Dissipation Iqq=&ii A(Max.)at Ta=25°C 

• High Noise Immunity V\j[h=V\il 28% V<x(Min.) 

• Symmetrical Output Impedance ••• | Iqh | =IoL-24mA(Min.) 

Capability of driving 50 Q 
transmission lines. 

• Balanced Propagation Delays tpLH^tpHL 

• Wide Operating Voltage Range *** Vcc (opr. ) =2 V— '5.5V 

• Pin and Function Compatible with 74HC393 




^ 


1CK 1 [ 


] 14 V CC 

1CLR 2 [ 


] 13 2CK 

1QA 3 [ 


] 12 2CLR 

1QB 4 [ 


] 11 2QA 

1QC 5 [ 


] 10 2QB 

1QD 6 [ 


] 9 2QC 

QND 7 [j 


] 8 2QD 


(TOP VIEW) 



IEC LOGIC SYMBOL 


1CLR 

1CK 

2CLR 

2CK 



1QA 
1QB 
1QC 
1QD 
2QA 
20 B 
2QC 
20D 


TOSHIBA CORPORATION 
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TC74AC393P/F/FN 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vex; 

-0.5 -6.0 

V 

DC Input Voltage 

V,N 

-0.5 ~V cc +0.5 

V 

DC Output Voltage 

V OUT 

-0.5 ~V cc +0.5 

V 

Input Diode Current 

I.K 

±20 

mA 

Output Diode Current 

*OK 

±50 

mA 

DC Output Current 

I OUT 

±50 

mA 

DC V^/Ground Current 

*CC 

±200 

mA 

Power Dissipation 

P D 

500 (DIP)*/ 180 (SOP) 

mW 

Storage Temperature 

Tstg 

-65 - — 1 50 

°C 

Lead Temperature lOsec 


300 

°C 


*500mW in the range of Ta= 
-40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
~10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2. 0-5. 5 

V 

Input Voltage 

V,N 

0~ Vcc 

V 

Output Voltage 

V OUT 

0 ~ Vcc 

V 

Operating Temperature 

Topr 

-40 - 85 

°C 

Input Rise and Fall Time 

dt/dv 

0 - 100(Vcc=3.3±0.3V) 

0- 20(V CC = 5 ±0.5V) 

ns/v 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 

Vcc 

Ta=25°C 


■ 

MIN. 

TYP. 

MAX. 



High-Level 

Input Voltage 

V, H 


2.0 

3.0 

5.5 

1.50 

2. 10 

3. 85 

- 

- 

BIPil 

■ 

H 

V 

Low-Level 

Input Voltage 

V, L 


2.0 

3.0 

5.5 

: 

: 

0. 50 

0. 90 
1.65 

- 


B 

High-Level 
Output Voltage 

Vqh 

V,N = 

V| H or V IL 

Ioh=-50M 

2.0 

3.0 

4.5 

1.9 

2.9 
4.4 

2.0 

3.0 

4.5 

: 


H 

B 

IoH=-4mA 

IoH=-24mA 

Iojl=-75mA* 

3.0 

4.5 

5.5 

2. 58 

3. 94 

: 

- 

2. 48 

3. 80 

3. 85 

B 

Low-Level 

Output Voltage 

Vql 

V[ N — 

V ih or ViL 

Iol=50/zA 

2.0 

3.0 

4.5 

: 

0.0 

0.0 

0.0 

0.1 

0.1 

0.1 

- 


V 

Iqi = 12mA 
IoL=24mA 
I(X— 75mA* 

3.0 

4.5 

5.5 

- 

- 

0. 36 

0. 36 

H 

0. 44 

0. 44 
1.65 

Input Leakage Current 

■OH 

Vjn = V cc GND 



- 

[|pf| 


±1.0 


Quiescent Supply Current 

IMS 

Vjn = V cc or GND 

133 

■ 

- 

in 

■ 

80.0 


* :This spec indicates the capability of driving 50fl transmission lines. 
One output should be tested at a time for a 10ms maximum duration. 


TOSHIBA CORPORATION 
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TRUTH TABLE 



£-263 










TC74AC393P / F / FN 


TIMING REQUIREMENTS 

[Input t r = 

= t f =3ns) 






PARAMETER 

SYMBOL 

TEST CONDITION 


Ta= 

25°C 

Ta=-40 ~85°C 

UNIT 

Vo c 

TYP. 

LIMIT 

LIMIT 

Minimum Pulse Width 

two I) 


3.3±0.3 

- 




(CK) 

t W(L) 


5.0 ±0.5 

- 




Minimum Pulse Width 



k 3±0. 3 

- 




(CLR) 

twai) 


6. 0±0. 5 

- 

; 


ns 

Minimum Removal Time 

trem 


k 3±0. 3 

- 







p.0±0.5 






AC ELECTRICAL CHAR ACTERISTICS(Cl=50pF,Rl =5000 Input tr=tf=3ns) 


PARAMETER 

QV1UEAT 

TT?OT rnMnifTinM 


Ta=25°C 

Ta=-40 ~85°C 

TIXTIT 1 

o 1 MdUL 

1 Il/O 1 L/U1NJU1 i lUiN 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

UiNI 1 

Propagation Delay Time 

tpLH 


3. 3±0. 3 

__ 



1.0 



(CK-QA) 

tpHL 


5.0±0. 5 

— 



1,0 



Propagation Delay Time 

tpLH 


3. 3±0. 3 




1.0 



(CK-QB) 

IpHL 


5.0±0. 5 




1.0 



Propagation Delay Time 

tpLH 


3.3±0. 3 

- 



1.0 


ns 

(CK-QC) 

tpHL 


5.0±0.5 

- 



1.0 


Propagation Delay Time 

Vh 


3. 3±0. 3 

- 



1.0 



(CK-QD) 

tpHL 


5. 0±0. 5 

~ 



1.0 



Propagation Delay Time 



3. 3±0. 3 

- 



1.0 



(CLR-Qn) 

c pHL 


5. 0±0. 5 

— 



l.o ! 



Maximum Clock Frequency 

f MAX 


3.3±0. 3 
5. 0±0. 5 



_ 


- 

MHz 

Input Capacitance 

ClN 


- 

5 

10 

- 

10 

nP 

Power Dissipation Capacitance 

Cpd(1) 


- 


- 

- 

- 

pr 


Note(l) Cpo is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 
tebpd^PD * V 0C • f IN +I 0C /2(per circuit) 


TOSHIBA CORPORATION 







TC74AC540P / F / FW, TC74AC541P/F/FW 


OCTAL BUS BUFFER 

TC74AC640P/F/F W IN VERTI NG,3-ST ATE OUTPUTS 
TC74AC641P/F/FW NON — I N VERTI NG, 3— ST ATE OUTPUTS 


TRUTH TABLE 


PIN ASSIGNMENT 



INPUTS 

OUTPUTS 

G1 

G2 

An 

Yn* 

Yn* 

H 

X 

X 

z 

z 

X 

H 

X 

z 

z 

L 

L 

H 

H 

L 

L 

L i 

L 

L 

H 


X : Don’t Care 
Z : High Impedance 
* : Yn AC541 
Yn AC540 


The TC74AC540/TC74AC541 are advanced high speed 
CMOS OCTAL BUS BUFFERS fabricated with silicon 
gate and double-layer metal wiring C 2 MOS technology. 

They achieve the high speed operation similar to 
equivalent Bipolar Schottky TTL while maintaining the 
CMOS low power dissipation. 

The TC74AC540 is a non-inverting type, and the TC74A 
C541 is an inverting type. 

When either G1 or G2 are high, the terminal outputs are 
in the high-impedance state. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed t pd = 4.0ns (typ.) at V cc = 5V 

• Low Power Dissipation I cc =8// A(Max.)at Ta=25°C 

• High Noise Immunity V^ih = Y\'IL 28% V<x (Min.) 

• Symmetrical Output Impedance ••• | IohI =IoL = 24mA(Min.) 

Capability of driving 50 Q 
transmission lines. 

• Balanced Propagation Delays tpLH^tpHL 

• Wide Operating Voltage Range ••• Vcc (opr)=2V~5.5V 

• Pin and Function Compatible with 74F540/541 



P(DIP20-P-300A) 



F( SO P20- P-300) FW(SOL20-P-300) 


AC-265 







TC74AC540P/F/FW, TC74AC541P/F/FW 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5 -6.0 

V 

DC Input Voltage 

V |N 

-0.5 -Vcc +0.5 

V 

DC Output Voltage 

V OUT 

-0.5 ~V cc +0.5 

V 

Input Diode Current 

I.K 

±20 

mA 

Output Diode Current 

*OK 

±50 

m A 

DC Output Current 

*OUT 

±50 

mA 

DC V^/Ground Current 

*CC 

±200 

mA 

Power Dissipation 

Pd 

500(DIP)*/180(SOP) 

mW 

Storage Temperature 

Tstg 

-65 -150 

°C 

Lead Temperature lOsec 

Tl 

300 

°c 


*500mW in the range of Ta= 
-40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
~10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2.0-5. 5 

V 

Input Voltage 

V,N 

0 ~ v cc 

V 

Output Voltage 

V OUT 

0 ~ Vcc 

V 

Operating Temperature 

Topr 

-40 - 85 

°c 

Input Rise and Fall Time 

: 

dt/dv 

0~100(V CC =3.3±0.3V) 

0~ 20(V<x= 5 ±0.5V) 

ns/v 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 

Vcc 

Ta=25°C 

Ta=-40— 85°C 

UNIT 

MIN. | 



MIN. 


High-Level 

Input Voltage 

V,H 


2.0 

3.0 

5.5 


- 

- 

1.50 

2. 10 

3. 85 


V 

Low-Level 

Input Voltage 

V IL 


2.0 

3.0 

5.5 

- 

- 


- 

0. 50 

0. 90 
1.65 

V 

High-Level 
Output Voltage 

Vqh 

VlN= 

V IH or V IL 

^OH-~50/iA 

2.0 

3.0 

4.5 

1.9 

2.9 
4.4 

ms 

m 

- 

1.9 

2.9 
4.4 

- 

V 

IOH=~4mA 
IOH=~24mA .. 
Iq-P - 75mA* 

3.0 

4.5 

5.5 

2. 58 

3. 94 

H 

H 

2. 48 

3. 80 

3. 85 

- 

Low-Level 

Output Voltage 

Vo. 

V IN = 

V| H °r V,L 

Iql=50M 

2.0 

3.0 

4.5 

- 


a 

- 

0. 1 
0.1 
0.1 

V 

I 0 L=12mA 

IOL=24mA 

IOL = 75mA* 

3.0 

4.5 

5.5 

H 

1 

0. 36 

0. 36 

a 

0. 44 

0. 44 
1.65 

3 -State Output 

Off -State Current 

*OZ 

V lN =V ih or VlL 

Vqut = V cc or GND 

5.5 

■ 

■ 


1 


Input Leakage Current 

I IN 

Vj N =Vcc or GND 

5.5 


- 



Bira 

/zA 

Quiescent Supply Current 

Icc 

Vjn =V C c or GND 

liU 

■ 

- 

BQ 

■ 

80.0 


* :This spec indicates the capability of driving 50fl transmission lines. 
One output should be tested at a time for a 10ms maximum duration. 

TOSHIBA CORPORATION — — — — 
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TC74AC540P/F/FW, TC74AC541P/F/FW 


IEC LOGIC SYMBOL 




TC74AC540 




(D 

TC74AC541 



G1 

G2 

& 




G1 

& 




(I9)r v 

EN 



^2 

(19),s^ 

EN 














(2) 



r 

h^(18) 



(2) 


r 

08) 


A1 



Y1 

A1 



Y1 

(3) 


V 

— (17) 

(3) 


D> v 

07) 

A2 



Y2 

A2 



Y2 

CJ) 



— (16) 

If) 



06) 

A3 



Y3 

A3 



Y3 

JJ5) 



■^(16) 

15) 



(15) 

A4 



Y4 

A4 



v j 

( 6 ) 



— .(14) 

(6) 



(14) 

Y4 

A5 



Y5 

A5 



Y5 

£) 



-^(13) 

(7) 



(13) 

A6 



Y6 

A6 



Y6 

18) 



— 12 ) 

18) j 



02) 

A7 



Y7 

A7 



Y7 

19) 



■^(11) 

(9) 



01) 

A8 



Y8 

A8 



Y8 






















AC ELECTRICAL CH AR ACTERISTICS(C L =50pF, R l = 500Q, Input t r =t f =3ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25t 

Ta=-40~85'C 

UNIT 

Voc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Propagation Delay Time* 

tpLH 

tpHL 


3.3±0.3 

5.0±0.5 

— 

6.8 

4.7 

10.5 

7.0 

1.0 

1.0 

12.0 

8.0 

ns 

Propagation Delay Time* 4 

tpLH 

tpHL 


3.3±0,3 
5.0±0. 5 

— 

6.8 

4.7 

11.4 

7.5 

1.0 

1.0 

13.0 

8.5 

Output Enable Time 

tp zl 

tpZH 


3.3±0.3 

5.0±0.5 

- 

9.6 

6.4 

15.8 

10.0 

1.0 

1.0 

18.0 

11.4 

Output Disable Time 

tpLZ 

tpHZ 


3.3±0.3 

5.0±0.5 

— 

7.7 

6.4 

12.3 

9.3 

1.0 

1.0 

14.0 

10.5 

Input Capacitance 

ClN 


- 

5 

10 

- 

10 

P F 

Output Capacitance 

Ccit 


- 

10 

- 

- 

- 

Power Dissipation 
Capacitance 

Cpd (1) 

TC74AC540 

- 

25 

- 

- 

- 

TC74AC541 

- 

28 

- 

- 

- 


Note(l) CPD is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

IcC(opr.)=Cro • Voc* f IN +1 OC /8(per bit) 

(2) * for TC74AC540 only 
** for TC74AC541 only 
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TC74ACT540P/F/FW, TC74ACT541P/F/FW 


OCTAL BUS BUFFER 

TC74ACT540P/F/FW INVERTING, 3— ST ATE OUTPUTS 

TC74ACT541P/F/FW NON-I N VERTI NG,3-ST ATE OUTPUTS 


The TC74ACT540/TC74ACT541 are advanced high speed 
CMOS OCTAL BUS BUFFERS fabricated with silicon 
gate and double-layer metal wiring C 2 MOS technology. 

They achieve the high speed operation similar to 
equivalent Bipolar Schottky TTL while maintaining the 
CMOS low power dissipation. 

These devices may be used as a level converter for 
interfacing TTL or NMOS to High Speed CMOS. The 
inputs are compatible with TTL, NMOS and CMOS output 
voltage levels. 

The TC74ACT540 is a non -inverting type, and the TC74 
ACT541 is an inverting type. 

When either G1 or G2 are high, the terminal outputs are 
in the high-impedance state. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed t pd = 4.3ns (typ.) at V CC = 5V 

• Low Power Dissipation I cc =8/z A(Max.)at Ta=25°C 

• Compatible with TTL outputs V n =0.8V (Max.) 

V ,h =2.0V (Min.) 

• Symmetrical Output Impedance — | Iqh | =IoL = 24mA(Min.) 

Capability of driving 50 Q 
transmission lines. 

• Balanced Propagation Delays tpLH^tpHL 

• Pin and Function Compatible with 74F540/541 



1 


P( DIP20-P-300A) 



F (SO P20- P-300) FW( SO L20- P-300) 


TRUTH TABLE 


INPUTS 

OUTPUTS 

G1 

G2 

An 

Yn* 

Yn* 

H 

X 

X 

z 

z 

X 

H 

X 

z 

z 

L 

L 

H 

H 

L 

L 

L 

L 

L 

H 


X *. Don’t Care 
Z : High Impedance 

* : Yn ACT541 

Yn ACT540 


PIN ASSIGNMENT 
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TC74ACT540P/F/FW. TC74ACT541P/F/FW 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

v cc 

-0.5 -6.0 

V 

DC Input Voltage 

v, N 

-0.5 -Vcc+0.5 

V 

DC Output Voltage 

V OUT 

-0.5 ~V cc +0.5 

V 

Input Diode Current 

!,K 

±20 

mA 

Output Diode Current 

*OK 

±50 

mA 

DC Output Current 

I OUT 

±50 

mA 

DC V^/Ground Current 

I C C 

±200 

mA 

Power Dissipation 


500(DIP)»/180(SOP) 

mW 

Storage Temperature 

T s tg 

~65 -150 

°C 

Lead Temperature lOsec 

T l 

300 

°C 


*500mW in the range of Ta= 
-40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

4. 5-5.5 

V 

Input Voltage 

V, N 

0 ~ v cc 

V 

Output Voltage 

V OLT 

o 

i 

r 5 

V 

Operating Temperature 

T 0 pr 

to 

oo 

l 

0 

1 

°c 

Input Rise and Fall Time j 

dt/dv 

0-10 

ns/v 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 

Vcc 

Ta=25°C 

Ta=-40— 85°C 

UNIT 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V, H 


4.5 
l 

5.5 

2.0 

- 

- 

2.0 

- 

V 

Low-Level 

Input Voltage 

V| L 


4.5 
l 

5.5 



0.8 

- 

0.8 

V 

High-Level 
Output Voltage 


Vin= 

Vjh or Vil 

IoH=-50/iA 
Iai=-24mA 
IOH =_ 75m A* 

4.5 

4.5 

5.5 

4.4 

3. 94 

H 

: 


_ 

D 

Low-Level 

Output Voltage 

VOL 

V| N = 

V, H or Vil 

Iol~ 50//A 
la. =24 m A 

Iql — 75mA* 

4.5 

4.5 

5.5 

n 

H 

exh 

m 

■ 

m 

1 

3 -State Output 
Off-State Current 


V, N =V,H or Vil 

Mdut = Vcc or GND 

5.5 

■ 

■ 


■ 

±5.0 

m 

Input Leakage Current 

I IN 

y 1N =v oc or GND 

Bifell 

- 

- 

B<¥» 



Quiescent Supply Current 

Icc 

V| N =V CC or GND 


- 

- 



80.0 

^■CC 

PER INPUT:Vin =3.4V 
OTHER INPUT:Vcc or GND 

5.5 

- 

- 


El 


E2 


* :This spec indicates the capability of driving 500 transmission lines. 
One output should be tested at a time for a 10ms maximum duration. 


TOSHIBA CORPORATION 
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TC74ACT540P/F/RW, TC74ACT541P/F/FW 


IEC LOGIC SYMBOL 


TC74ACT540 


TC74ACT541 


G1 

G2 



A1 

A2 

A3 

A4 

A5 

A6 

A7 

A8 


Y 1 
Y2 
Y3 
Y4 
Y5 
Y6 
Y7 
Y8 


(4) 

(5) 

( 6 ) 

(7) 

( 8 ) 
(9) 


Jlf ) 

JJ3 ) 

Jjl) 



nog 






H 





' ' , T' 




mM 

■R 




EflB 




■ta mm 


wm 




■■ IBM 

m 





m 

Hi HI 



H| 

BH 




mam mm 

m 

HHHHHHHH 



■■ HI 

m 

Hi HI 



■ ■ 


Y1 

Y2 

Y3 

Y4 

Y5 

Y6 

Y7 

Y8 


AC ELECTRICAL CH AR ACTERISTICS(C L =50pF / R l = 500Q, Input t r =t f =3ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40~85t; 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Propagation Delay Time* 

tpLH 

tpHL 


5.0+0. 5 

- 

5.0 

8.3 

1.0 

9.5 

ns 

Propagation Delay Time** 

tpLH 

tplIL 


5.0±0.5 

— 

5.0 

8.3 

1.0 

9.5 

. 

Output Enable Time 

tpZL 

tpZH 


5.0±0.5 

— 

7.3 

11.4 

1.0 

13.0 

Output Disable Time 

L pI^Z 
t pHZ 


5.0±0.5 

— 

5.9 

9.2 

1.0 

10.5 

Input Capacitance 

ClN 


- 

5 

10 

- 

10 

pF 

Output Capacitance 

CcUT 


- 

10 

- 

- 

- 

Power Dissipation 
Capacitance 

Cpd(1) 

TC74ACT540 

- 

24 

- 

- 

- 

TC74ACT541 

- 

27 

- 

- 

- 


Note(l) CFD is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

ICC(opr.)— C fd • Voc* f IN +I(T /8(per bit) 

(2) * for TC74ACT540 only 
** for TC74ACT541 only 
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TC74AC563P/F/FW, TC74AC573P/F/FW 


OCTAL D-TYPE LATCH WITH 3-STATE OUTPUT 
TC74AC563P/F/FW INVERTING 
TC74AC573P/F/FW NON- INVERTING 


The TC74AC563 and TC74AC573 are advanced high 
speed CMOS OCTAL LATCH with 3-STATE OUTPUT 
fabricated with silicon gate and double-layer metal 
wiring C 2 MOS technology. 

They achieve the high speed operation similar to 
equivalent Bipolar Schottky TTL while maintaining the 
CMOS low power dissipation. 

These 8-bit D-type latches are controlled by a latch enable input 
(LE) and an output enable input (OE). 

When the OE input is high, the eight outputs are in a 
high impedance state. 

The TC74AC563 has inverting outputs, and TC74AC573 
has non-inverting outputs. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 


FEATURES: 

• High Speed t p d=6.0 ns(typ.) at Vcc=5V 

• Low Power Dissipation Icc = 8# A(Max.) at Ta=25°C 

• High Noise Immunity V^ih=Vnil =28% V<oc(Min.) 

• Symmetrical Output Impedance — | Ioh I =I<x = 24mA(Min.) 

Capability of driving 50 Q 
transmission lines. 

• Balanced Propagation Delays tpm ^ tpHL 

• Wide Operating Voltage Range ••• V cc (opr)=2V^5.5V 

• Pin and Function Compatible with 74F 563/573 


TRUTH TABLE 


INPUTS 

OUTPUTS 

OE 

LE 

D 

0(573) 

0(563) 

H 

X 

X 

z 

z 

L 

L 

X 

Qn 

Q~n 

L 

H 

L 

L 

H 

L 

H 

H 

H 

L 


X : Dont Care 
Z LtHgh Impedance 

Q n (Q n ) I Q (Q) outputs are latched at the time 
when the LE input is taken to a low 
logic level. 




TC74AC563 


OE 1 [ 


20 Vcc 

DO 2 [ 


19 QO 

D1 3 [ 


] 18 Q1 

D2 4 [ 


] 17 Q2 

D3 5 C 


] 16 Q3 

D4 6 [ 


] 15 Q4 

D5 7 [ 


1 14 05 

T=r 

CO 

CO 

Q 


] 13 06 

D7 9[ 


] 12 Q7 

GND 10 [ 


] 11 LE 


TC74AC573 


OE 1 C 


O 

£ 

o 

CM 

_C=L 

1 I 

CM 

O 

Q 


xzr 

CO 

o 

o 

1_J 

CO 

Q 


5 

oo 

J=L 

D2 4 [ 


] 17 02 

D3 5 C 


:i6 03 

D4 6 [ 


] 15 Q4 

D5 7 [ 


] 14 05 

D6 8 [ 


] 13 06 

D7 9 C 


D 12 07 

GND 10 [ 


] 11 LE 
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TC74AC563P / F / FW, TC74AC573P /F/FW 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5 -6.0 

V 

DC Input Voltage 

V,N 

-0.5 -Vcc +0.5 

V 

DC Output Voltage 

v our 

-0.5 ~V cc +0.5 

V 

Input Diode Current 

I|K 

±20 

mA 

Output Diode Current 

*OK 

±50 

m A 

DC Output Current 

*OLT 

±50 ! 

mA 

DC Vq- /G round Current 

l CC 

±200 

mA 

Power Dissipation 

p d 

500(DIP)*/180(SOP) 

mW 

Storage Temperature 

Tstg 

-65 -150 

°C 

Lead Temperature lOsec 

Tl 

300 

°C 


*500mW in the range of Ta= 
-40°C- 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2.0-5. 5 

V 

Input Voltage 

V,x 

0 ~ v cc 

V 

Output Voltage 

Vqut 

0 ~~ Vcc 

V 

Operating Temperature 

Topr 

-40 - 85 

°c 

Input Rise and Fall Time 

dt/dv 

0~100(V CC =3.3±0.3V) 
0~20(Voc= 5 ±0.5V) 

ns/v 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 

Vcc 

Ta=25°C 

Ta=-40— 85°C 

UNIT 

MIN. 

TYP. 

MAX. 

MIN. 


High-Level 

Input Voltage 

V, H 


2.0 

3.0 

5.5 

1.50 

2. 10 

3. 85 

: 

- 

1.50 

2. 10 

3. 85 

■ 

V 

Low-Level 

Input Voltage 

V( L 



B 

- 

i 

B 

m 

V 

High-Level 
Output Voltage 

Voh 

V,N = 

VlH or V|L 

Ioh=~50//A 

2.0 

3.0 

4.5 

BBS 

Bl 


B 

BIB 

■ 

B 

V 

IoH=-4mA 
Iq-i=— 24 mA 
IoH=-75mA* 

3.0 

4.5 

5.5 

m 

: 

B 

2. 48 

3. 80 

3. 85 

B 

Low-Level 

Output Voltage 

Vex. 

V| N = 

Vih or V it 

Iol=50^A 

2.0 

3.0 

4.5 

- 

B 

0.1 

0.1 

0.1 

B 

0.1 

0.1 

0.1 

V 

IoL = 12mA 

IoL=24mA 

IoL = 75mA* 


B 

B 

m 

B 


3-State Output 
Off-State Current 

Jqz 

Vin=Vih or Vil 

VouT := ''^ r cc or GND 

5.5 

- 

- 

±0.5 

B 

±5.0 


Input Leakage Current 

I IN 

ViN=V(xor GND 



- 

±0.1 

- 

±1.0 

Quiescent Supply Current 

Icc 

V, N =V cc GND 

m 

■ 

- 

8.0 

- 

80.0 


* :This spec indicates the capability of driving 500 transmission lines. 
One output should be tested at a time for a 10ms maximum duration. 


TOSHIBA CORPORATION 
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TC74AC563P/F/FW, TC74AC573P/F/FW 













TC74AC563P/F/FW, TC74AC573P/F/FW 


TIMING REQU I REM ENTS (Input t r =t f =3ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25' , C 

Ta=-40-85°C 

UNIT 

Vcc 

TYP. 

LIMIT 

LIMIT 

Minimum Pulse Width 
(LE) 

%([ D 


3.3±0.3 
5.0+0. 5 

- 

7.0 

5.0 

7.0 

5.0 

ns 

Minimum Set-up Time 

ts 


3.3±0.3 

5.0+0.5 

- 

7.0 

4.0 

7.0 

4.0 

Minimum Hold Time 

th 


3.3±0.3 

5.0±0.5 

- 

1.0 

1.0 

1.0 

1.0 


AC ELECTRICAL CH AR ACTERlSTICS(C L =50pF, R l = 500Q, Input t r =t f =3ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C ‘ 1 

Ta=-40 ~85°C 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Propagation Delay Time 

tpLH 


3.3±0.3 

- 

9.4 

15.4 

1.0 

17.6 


(LE-Q, Q) 

t pHL 


5.0+0. 5 

— 

6.6 

9.9 

1.0 

11.3 


Propagation Delay Time 

t pLH 


3.3±0.3 

- 

9.4 

16.0 

1.0 

18.2 


(Dn-Q, Q) 

t pHL 


5.0±0.5 

— 

6.2 

8.9 

1.0 

10.2 

ns 










Output Enable Time 

t pZL 


3.3±0.3 

- 

9.0 

15.2 

1.0 

17. 3 


t pZH 


5.0±0.5 


6.3 

9.2 

1.0 

10.5 


Output Disable Time 

t pLZ 


3. 3+0. 3 

- 

7.0 

12.3 

1.0 

14.0 


t pHZ 


5.0±0.5 


6.0 

8.8 

1.0 

10.0 


Input Capacitance 

C|N 


- 

5 

10 

- 

10 


Output Capacitance 

C OUT 


- 

10 

- 

- 

- 

pF 

Power Dissipation Capacitance 

Cpd(1) 


- 

32 

- 

- 

- 



Noted) Cpd is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

I CCbpd =G PD* V 0C* * IN +I OC /8 (P er Latch) 

And the total Cpp when n pcs. of Latch operate can be gained by the following equation: 

C PD (total) =21 +11 • n 


TOSHIBA CORPORATION 
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TC74ACT563P/F/FW, TC74ACT573P/F/FW 


OCTAL D-TYPE LATCH WITH 3-STATE OUTPUT 
TC74ACT663P/F/FW INVERTING 
TC74ACT673P/F/FW NON-1 N VERTI NG 


The TC74ACT563 and TC74ACT573 are advanced high 
speed CMOS OCTAL LATCH with 3-STATE OUTPUT 
fabricated with silicon gate and double-layer metal 
wiring C 2 MOS technology. 

They achieve the high speed operation similar to 
equivalent Bipolar Schottky TTL while maintaining the 
CMOS low power dissipation. 

These devices may be used as a level converter for 
interfacing TTL or NMOS to High Speed CMOS. The 
inputs are compatible with TTL, NMOS and CMOS output 
voltage levels. 

These 8-bit D-type latches are controlled by a latch 
enable (LE) and a output enable input (OE). 

When the OE input is high, the eight outputs are in a 
high impedance state. _ 

The TC74ACT573 has non-inverting outputs, and the p 

TC74ACT563 has inverting outputs. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed tpd=5.5ns(typ.) at Vcc=5V 

• Low Power Dissipation Icc=8// A(Max.) at Ta=25°C 

• Compatible with TTL outputs V il =0.8V (Max.) 


1 Symmetrical Output Impedance 


• Balanced Propagation Delays 


- tpd=5.5ns(typ.) at Vcc=5V 
• Icc=8// A (Max.) at Ta=25°C 
■ Vil =0.8V (Max.) 

Vih =2.0V (Min.) 

•• 1 1 on|=IOL=24mA(Min.) 
Capability of driving 50 Q 
transmission lines. 

’• tpLH^tpHL 


| • Pin and Function Compatible with 74F563/573 

TRUTH TABLE 



INPUTS 



OUTPUTS 



X .* Don't Care 
Z L±1»qH Impedance 

Q n (Q n ) Q (Q) outputs are latched at the time 
when the LE Input is taken low. 



P ( D I P20- P -300 A ) 




F( SO P20- P-300) FW(SOL20-P-300) 


PIN ASSIGNMENT (TOP VIEW) 


TC74ACT563 


OE 1 
DO 2 
D1 3 
D2 4 
D3 5 
D4 6 
D5 7 
D6 8 
D7 9 
GND 10 


OE 1 
DO 2 
D1 3 
D2 4 
D3 5 
D4 6 
D5 7 
D6 8 
D7 9 
GND 10 



20 Vcc 
19 Q0 
18 01 
17 02 
16 Q3 
16 04 
14 05 


TC74ACT673 








TC74ACT563P/F/FW, TC74ACT573P/F/FW 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

—0.5 ~6.0 

V 

DC Input Voltage 

V,N 

-0.5 ~Vcc+0.5 

V 

DC Output Voltage 

V OLT 

-0.5 ~V cc +0.5 

V 

Input Diode Current 

I.K 

±20 

mA 

Output Diode Current 

*OK 

±50 

mA 

DC Output Current 

*<XT 

±50 

mA 

DC V cc /Ground Current 

l CC 

±200 

mA 

Power Dissipation 

P D _ 

500(DIP)»/180(SOP) 

mW 

Storage Temperature 

T s tg 

-65 ~150 

°C 

Lead Temperature lOsec 

T L 

300 

V 


*500mW in the range of Ta- 
-40°C— 65°C, From Ta=65°C 
to 85°C a derating factor of 
~10mW/°C should be applied 
up to 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

4-5 — 5-5 

V 

Input Voltage 

V,N 

o ~ v cc 

V 

Output Voltage 

v a_T 

0~Vce 

V 

Operating Temperature 

Topr 

-40 - 85 

°c 

Input Rise and Fall Time 

dt/dv 

0-10 

ns/v 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 

Vcc 

Ta=25‘C 

Ta=-40~85‘C 

UNIT 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V, H 


4.5 
l 

5.5 

2.0 

B 

B 

B 

B 

n 

Low-Level 

Input Voltage 

VlL 


4.5 
l 

5.5 

B 

B 

Q 

B 

0.8 

n 

High-Level 
Output Voltage 

VqH 

%= 

Vih or Vn 

Ioh=-50//A 

IOH=-24mA 

IOH=-75mA* 

4.5 

4.5 

5.5 


4.5 

B 

4.4 

3. 80 

3. 85 

B 

B 

Low-Level 

Output Voltage 

VOL 

V|N= 

Vih or Vil 

Iql= 50^ A 
IOL=24mA 
IOL=75mA* 

4.5 

4.5 

5.5 


0.0 

0.1 

0. 36 

B 

i 

B 

3-State Output 
Off-State Current 

hz 

V|\=V ih or Vil 

VaT=Vcc or GND 

5.5 

B 

B 

±0.5 

B 

±5.0 

liA 

Input Leakage Current 

Ik 

Vix =Vcc or GND 


- 

- 

±0.1 

- 

±1.0 

Quiescent Supply Current 

Icc 

V, N =V CC or GND 

EH 

- 

- 

8.0 

- 

ilfliil 

Alee 

PER INPUT:V in' = 3.4V 
OTHER INPUTiVcc or GND 

5.5 

D 

a 

1.35 

D 

1.5 

mA 


:This spec indicates the capability of driving 50 Q transmission lines. 

One output should be tested at a time for a 10ms maximum duration. 


TOSHIBA CORPORATION 


AC-276 































































TC74ACT563P/F/FW, TC74ACT573P/F/FW 



AC-277 











TC74ACT563P/F/FW, TC74ACT573P/F/FW 


TIMING REQUIREMENT$( Input t r =t,=3ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 -85°C 

UNIT 

v cc 

TYP. 

LIMIT 

LIMIT 

Minimum Pulse Width 
(LE) 

t W(H) 


5.0±0.5 

- 

5 

5 


Minimum Set-up Time 

ts 


5.0±0.5 

- 

3 

3 

ns 

Minimum Hold Time 

th 


5.0±0.5 

- 

2 

2 



AC ELECTRICAL CH AR ACTERISTICS(C L =50pF, R l = 500Q, Input t r =t f =3ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25'C 

Ta=-40-85°C 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Propagation Delay Time 
(LE-Q.Q) 

tpLH 
t pHL 


5.0±0.5 


6.3 

10.5 

1.0 

12.0 

ns 

Propagation Delay Time 
(Dn-Q, Q) 

tpLH 

1 pHL 


5.0±0.5 


6,2 

9.6 

1.0 

11.0 

Output Enable Time 

1 pZL 
t pZH 


5.0±0.5 


6.5 

10.0 

1.0 

11.5 

Output Disable Time 

tpL Z 
tpHZ 


5.0±0.5 

- 

6.5 

8.8 

1.0 

10.0 

Input Capacitance 

ClN 


- 

5 

10 

1 

10 

pF 

Output Capacitance 

COUT 


- 

10 

- 

- 

- 

Power Dissipation Capacitance 

CpD(l) 


- 

22 

- 

- 

- 


Noted) Cpo is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

1(X bpd = C PD * Vcc • f IN + i OC /8(per Latch) 

And the total Cpd when n pcs. of Latch operate can be gained by the following equation: 

Cpo ( total )=6+ 16 • n 


TOSHIBA CORPORATION 


AC-278 










TC74AC564P/F/FW, TC74AC574P/F/FW 


OCTAL D-TYPE FLIP-FLOP WITH 3-STATE OUTPUT 
TC74AC564P/F/FW INVERTING 
TC74AC574P/F/FW NON- IN VERTING 


The TC74AC564 and TC74AC574 are advanced high 
speed CMOS OCTAL FLIP-FLOP with 3-STATE 
OUTPUT fabricated with silicon gate and double-layer 
metal wiring C 2 MOS technology. 

They achieve the high speed operation similar to 
equivalent Bipolar Schottky TTL while maintaining the 
CMOS low power dissipation. 

These 8-bit D-type flip-flops are controlled by a clock input (CK) 
and an output enable input (OE). 

When the OE input is high, the eight outputs are in a 
high impedance state. 

The TC74AC564 has inverting outputs, and TC74AC574 
has non-inverting outputs. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed fMAX=180MHz(typ.) at Vcc=5V 

• Low Power Dissipation — lcc~%U A(Max.) at Ta=25°C 

•High Noise Immunity Vnih =V\il =28% Vcc(Min.) 

• Symmetrical Output Impedance — | Ioh I =IoL“24mA(Min.) 

Capability of driving 50 Q 
transmission lines. 

• Balanced Propagation Delays tpLH^tpHL 

• Wide Operating Voltage Range ••• V cc (opr)=2V^5.5V 

• Pin and Function Compatible with 74F 564/574 


TRUTH TABLE 


INPUTS 

OUTPUTS 

OE 

CK 

D 

Q(574 ) 

Q(564 ) 

H 

X 

X 

z 

z 

L 


X 

Qn 

W n 

L 


L 

L 

H 

L 


H 

H 

L 


X - Don’t Care 
Z LHigh Impedance 
Qo (Qn) ♦ No Change 



F ( SO P2C- P -300 ) F W ( SO L20- P -300 ) 


PIN ASSIGNMENT (TOP VIEW) 



TC74AC564 


OE 1 [ 


20 Vcc 

DO 2 [ 


19 Q0 

D1 3 C 


18 Q1 

D2 4 [ 


] 17 Q2 

D3 5 [ 


] 16 Q3 

D4 6 C 


3 15 Q4 

D5 7 [ 


1 14 Q5 

TIT 

oo 

CO 

Q 


] 13 Q6 

D7 9 C 


3 12 Q7 

GND 10 [ 


3 11 CK 


TC74AC574 


OE 1 C 


3 20 Vcc 

DO 2 C 


3 19 Q0 

D1 3 : 


318 Qi 

D2 4[ 


3 17 Q2 

D3 5 C 


316 Q3 

D4 6 C 


3 15 Q4 

D5 7 [ 


314 05 

D6 8 [ 


3 13 Q6 

D7 9 [ 


3 12 Q7 

GND 10 [ 


3 11 CK 


AG-279 








TC74AC564P / F / FW, TC74AC574P / F / FW 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

v cc 

-0.5 -6.0 

V 

DC Input Voltage 

V,N 

-0.5 ~V cc +0.5 

V 

DC Output Voltage 

V ()UT 

-0.5 ~V cc +0.5 

V 

Input Diode Current 

I.K 

±20 

mA 

Output Diode Current 

*OK 

±50 

mA 

DC Output Current 

I OUT 

±50 

mA 

DC V cc /Ground Current 

*CC 

±200 

mA 

Power Dissipation 

Pd 

500(DIP)./180(SOP) 

mW 

Storage Temperature 

T s tg 

-65 -150 

°C 

Lead Temperature lOsec 


300 

°C 


*500mW in the range of Ta= 
~40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300mW. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2.0— 5.5 

V 

Input Voltage 

V,N 

0 ~ Vcc 

V 

Output Voltage 

V OUT 

> 8 

i 

CD 

V 

Operating Temperature 

Topr 

1 

O 

l 

oo 

cn 

°c 

! 

Input Rise and Fall Time 

dt/dv 

0~100(V CC =3.3±0.3V) 

0~20(Voc= 5 ±0.5V) 

ns/v 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 

Vcc 

Ta=25°C 


UNIT 

MIN. 





High-Level 

Input Voltage 

V 1H 


2.0 

3.0 

5.5 


1 

B 

HU 

ebb 

EBB 

■ 

V 

Low-Level 

Input Voltage 



2.0 

3.0 

5.5 

H 

B 

0. 50 

0. 90 
1.65 

- 


V 

High-Level 
Output Voltage 

Voh 

V, N = 

V|H or V|L 

Ioh=-50/zA 

2.0 

3.0 

4.5 

H 

B 

mmm 

: 

1.9 

2.9 
4.4 


V 

IoH=-4mA 

IoH-~24mA 

IoH=-75mA* 


2. 58 

3. 94 

B 




Low-Level 

Output V oltage 

VOL 

V, N = 

V ih or V,L 

Iol=50/zA 

2.0 

3.0 

4.5 

H 

0.0 

0.0 

0.0 

0. 1 
0.1 
0.1 

- 


V 

IoL=12mA 

I(X=24mA 

Ioi v =75mA* 

3.0 

4.5 

5.5 

H 

B 

0. 36 

0. 36 

B 


3-State Output 
Off-State Current 


VlN=ViH or VlL 

Vout=Vcc or GND 

5.5 

B 

B 


B 


U A 

Input Leakage Current 

I IN 

V, N =V cc or GND 

im 


- 

[ ±0. 1 


±1.0 

mmmmm 


V|\'=V cc or GND 



- 


Lz_ 

80.0 


* :This spec indicates the capability of driving 5011 transmission lines. 
One output should be tested at a time for a 10ms maximum duration. 


AC-280 







































TC74AC564P/F/FW, TC74AC574P/F/FW 














TC74AC564P/F/FW, TC74AC574P/F/FW 


TIMING REQUIREMENTS(lnput t r =t f =3ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25 ! C 

Ta=-40~85°C 

UNIT 

V CC 

TYP. 

LIMIT 

LIMIT 

Minimum Pulse Width 
(CK) 

tW(H) 

tW(L) 


3.3±0.3 

5.0±0.5 

- 

7.0 

5.0 

7.0 

5.0 

ns 

* 

Minimum Set-up Time 

t. 


3.3±0.3 

5.0±0.5 

- 

10.0 

5.5 

10.0 

5.5 

* * 

Minimum Set-up Time 

ts 

! 

3.3±0.3 

5.0±0.5 

- 

9.0 

4.5 

9.0 

4.5 

Minimum Hold Time 

th 


3.3±0.3 

5.0±0.5 

- 

1.0 

1.0 

1.0 

1.0 


AC ELECTRICAL CH AR ACTERISTICS(C L =50pF, R l = 500Q, lnput't r =t f =3ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 ~85°C i 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Propagation Delay Time 

tpLH 


3.3±0.3 

- 

9.8 

16.7 

1.0 

19.0 


(CK-Q, Q) 

t pHL 


5.0±0.5 

— 

6. 1 

9.2 

1.0 

10.5 


Output Enable-Time 

t pLH 


3.3±0.3 


9.2 

15.8 

1.0 

18.0 



5.0+0.5 


ns 

t pHL 



6. 1 

9.3 

1.0 

10.6 


Output Disable Time 

1 pZL 


3.3±0.3 

- 

6.6 

11.0 

1.0 

12.5 


t pZH 


5.0±0.5 


5. 8 

8.8 

1.0 

10.0 


Maximum Clock Frequency 

f MAX 


3.3±0.3 

50 

100 

- 

50 

- 

MHz 



5.0±0.5 

95 

160 


95 



Input Capacitance 

Cl\ 


- 

5 

10 

- 

10 


Output Capacitance 

Colt 


- 

10 

- 

- 

- 

pF 

Power Dissipation Capacitance 

Cpd(1) 


- 

36 

- 

- 

- 



Note(l) Cpo is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

PD* V 0C* f !N +I cc/8(per Latch) 

And the total Cpp when n pcs. of Latch operate can be gained by the following equation: 

C PD (total) =26+ 10 * n 

* Tor TC74AC564 Only. 

* * Tor TC74AC574 Only. 





TC74ACT564P/F/FW, TC74ACT574P/F/FW 


OCTAL D-TYPE FLIP-FLOP WITH 3-STATE OUTPUT 
TC74ACT564P/F/FW INVERTING 
TC74ACT574P/F/FW NON-I N VERTI NG 


The TC74ACT564 and TC74ACT574 are advanced high 
speed CMOS OCTAL FLIP-FLOP with 3-STATE 
OUTPUT fabricated with silicon gate and double-layer 
metal wiring C 2 MOS technology. 

They achieve the high speed operation similar to 
equivalent Bipolar Schottky TTL while maintaining the 
CMOS low power dissipation. 

These devices may be used as a level converter for 
interfacing TTL or NMOS to High Speed CMOS. The 
inputs are compatible with TTL.NMOS and CMOS output 
voltage levels. 

These 8-bit D-type flip-flops are controlled by a clock 
input (CK) and an output enable input (OE). 

When the OE input is high, the eight outputs are in a 
high impedance state. 

The TC74ACT564 has inverting outputs, and TC74ACT 
574 has non— inverting outputs. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed f MAX = 180MHz (typ.) at Vcc=5V 

• Low Power Dissipation Icc=8// A(Max.) at Ta=25°C 

• Compatible with TTL outputs VjL : =0.8V(Max.) 

V IH =2V(Min.) 

• Symmetrical Output Impedance | I a , | =I OI =24mA(Min t ) 

Capability of driving 50 Q 
transmission lines. 

• Balanced Propagation Delays — — t pl H ^ t pHL 

• Pin and Function Compatible with 74F 564/574 


TRUTH TABLE 


INPUTS 

OUTPUTS 

OE 

CK 

D 

0(574) 

0(564) 

H 

X 

X 

z 

Z 

L 

”L 

X 

Q„ 

On 

L 

_r 

L 

L 

H 

L 

_r 

H 

H 

L 


X : Don't Cara 
Z JJHigh Impedance 
Q n (Qn) • No Change 



PIN ASSIGNMENT (TOP VIEW) 


TC74ACT564 

OE 1 [ 


3 20 Vcc 

DO 2 [ 


3 19 QO 

D1 3 [ 


D 18 01 

D2 4 [ 


3 17 02 

D3 5 [ 


] 16 Q3 

D4 6 [ 


] 16 Q4 

D5 7 [ 


] 14 05 

D6 8[ 


] 13 06 

D7 9 [ 


] 12 07 

GND 10 C 


] 11 CK 

TC74ACT574 

OE 1 [ 


]20 Vcc 

DO 2 [ 


3 19 QO 

D1 3 C 


]18 Qi 

D2 4 [ 


317 02 

D3 5 r 


316 03 

D4 6 [ 


315 04 

D5 7 q 


3 14 05 

D6 8 C 


3 13 06 

D7 9 C 


3 12 07 

GND 10 C 


3 11 CK 


TOSHIBA CORPORATION 


AC-283 








TOSHIBA CORPORATION 


AC-284 














TC74ACT564P/F/FW. TC74ACT574P/F/FW 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

V 

-0.5 -6.0 

V 

DC Input Voltage 

V,N 

-0.5 ~V cc +0.5 

V 

DC Output Voltage 

V OLT 

-0.5 ~V cc +0.5 

V 

Input Diode Current 

% 

±20 

mA 

Output Diode Current 

J OK 

±50 

mA 

DC Output Current 

W 

±50 

mA 

DC V^/Ground Current 

l cc 

±200 

mA 

Power Dissipation 

P D 

500(DIP)./180(SOP) 

mW 

Storage Temperature 

Tstg 

-65 -150 

°C 

Lead Temperature lOsec 

_L_j 

300 

°C 


*500mW in the range of Ta= 
-40 # C- 65*C. From Ta=65T) 
to 85"C a derating factor of 
-10mW/*C should be applied 
up to 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

4.5— 5.5 

V 

Input Voltage 

V,N 

o ~ V cc 

V 

Output Voltage 

V<XT 

0 ~ v cc 

V 

Operating Temperature 

Topr 

-40 - 85 

V 

Input Rise and Fall Time 

dt/dv 

0 ^ 10 

ns/v 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 

Vcc 

Ta=25t 

Ta=-40~85'C 

UNIT 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

VlH 


4.5 

1 

5.5 

m 

D 

fl 

2.0 

B 

V 

Low-Level 

Input Voltage 

VlL 


4.5 
l 

5.5 

D 

B 

B 

B 

0.8 

V 

High-Level 
Output Voltage 

Vqh 

V|N= 

VlH or VlL 

Ich=-50//A 

ICH=-24mA 

IOH=“75mA* 

4.5 

4.5 

5.5 

4.4 

3. 94 

4.5 

B 

4.4 

3.80 

3.85 

B 

V 

Low-Level 

Output Voltage 

VOL 

V L \= 

V,h or Vil 

Iol=50 ii A 
IOL=24mA 
IOL=75mA* 

4.5 

4.5 

5.5 

- 

0.0 

0.1 

0. 36 

- 

0.1 

0. 44 

1. 65 

V 

3 -State Output 
Off-State Current 

hz 

Vix=Vih or Vil 

Vqlt = Vqq or GND 

5.5 

fl 

B 

±0.5 

B 

±5.0 

nA 

Input Leakage Current 

I IN 

V K =V CC or GND 

EH 

- 

- 

±0.1 

- 

±1.0 

Quiescent Supply Current 

lcc 

% =Vcc or GND 

EH 

- 

- 

8.0 

- 

80.0 

Alec 

PER INPUT: V in = 3.4V 
OTHER INPUT: Vcc or GND 

5.5 

D 

- 

1.35 

- 

1.5 

mA 


• :This spec indicates the capability of driving 50 Q transmission lines. 

One output should be tested at a time for a 10ms maximum duration. 


AC-285 


TOSHIBA CORPORATION 




































































TC74ACT564P/F/FW, TC74ACT574P/F/FW 


TIMING REQU I REM ENTS (Input t r =t f =3ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta= 

25°C 

Ta=-40 

UNIT 

Vcc 

TYP. 

LIMIT. 

LIMIT. 

Minimum Pulse Width 
(CK) 

tW(H) 

tw<L) 


5.0+0.5 

- 

5 

5 


Minimum Set-up Time 

ts 


5.0±0.5 

- 

3 

3 

ns 

Minimum Hold Time 

th 


5.0±0.5 

- 

2 

2 



AC ELECTRICAL CHARACTERISTICS(C L =50pF, R L =5000, Input t r =t f =3ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 



massmm 

UNIT 

Vcc 

mmzm 

mwjm 


i mm 


Propagation Delay Time 
(CK-Q.Q) 

tpLH 

tpHL 


5.0±0.5 

■ 

6.2 

10.1 

B 

11.5 

ns 

Output Enable Time 

tpZL 
* pZH 


5.0±0.5 

■ 

6.3 

B 

1.0 

B 

Output Disable Time 

tpLZ 

tpHZ 


5.0±0.5 

■ 

6.6 

9.6 

1.0 

D 

Maximum Clock Frequency 

f MAX 



85 

160 

- 

85 

- 

MHz 

Input Capacitance 

— 


- 

5 

10 

- 

10 

pF 

Output Capacitance 

COUT 


- 

10 

- 

- 

“ 

Power Dissipation Capacitance 

CpdQ) 


- 

33 

- 

- 

- 


Note(l) Cpo is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

ICC PD* V(£* f 1N+I CC /8(per F/F) 

And the total Cpo when n pcs. of F/F operate can be gained by the following equation: 

C PD (total)-21+12 * n 


TOSHIBA CORPORATION 

AC-286 







































































TC74AC620P/F/FW, TC74AC623P/F/FW 


OCTAL BUS TRANSCEIVER 

TC74AC620P/F/FW 3-STATE ,IN VERTING 

TC74AC623P/F/FW 3-STATE .NON-IN VERTING 


The TC74AC620 and 623 are advanced high speed CMOS 
OCTAL BUS TRANSCEIVERS fabricated with silicon 
gate and double-layer metal wiring C 2 MOS technology. 

They achieve the high speed operation similar to 
equivalent Bipolar Schottky TTL while maintaining the 
CMOS low power dissipation. 

These IC’s are intended for two-way asynchronous 
communication between data buses, and direc tion of data 
trans mission is determined by GAB, GBA. GAB and 
GBA inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 


FEATURES: 

• High Speed t tX j=3.9ns (typ.) at Voc=5V 

• Low Power Dissipation Iqq^Su A(Max.) at Ta=25°C 

•High Noise Immunity Vnih =Vnil =28% Vcc(Min.) 

• Symmetrical Output Impedance •••! Ioh I =IoL = 24mA(Min.) 

Capability of driving 50 Q 
transmission lines. 

• Balanced Propagation Delays tpLH^tpHL 

• Wide Operating Voltage Range — V cc (opr)=2V~-'5.5V 

• Pin and Function Compatible with 74F 620/623 



1) Do not apply a signal to any 
bus terminal when it is in the out 
put mode. Damage may result. 

2) All floating (high impedance) 
bus terminals must have their 
input levels fixed by means of pull 
up or pull down resistors or bus 
terminator IC’s such as the 
TOSHIBA TC40U7BP. 


PIN ASSIGNMENT(TOP VIEW) 


TC74AC620 


GAB 1 
A 1 2 

A2 
A3 
A 4 
A 5 
A 6 
A 7 8 
A 8 9 
GND 10| 




Cycg- 


Cs rff: : 


Eycg : 




Cycf- : 


















20 V cc 
3 19 GBA 

□ 18 B 1 
3 17 B 2 
] 16 B3 
3 15 B4 

□ 14 B5 
313 B6 
312 B 7 
311 B8 


TC74AC623 


GAB 
A 1 






1 20 V C c 

^ p~1 i j"U 9 GBA 
A2 3 Cs^:^D 18 bi 

A3 4 r>r^ = ^~ L T n7 B2 


A6 7 Q 


A8 
GND 10d 


A 7 8r^-p-^~|v3l3 B6 

‘ " ‘pA~l12 B7 

~*4-^3u bs 


A4 16 B 3 


A5 


9 q ^- J r H -ni 2 57 


□ 14 B5 







! 


TC74AC620P/F/FW, TC74AC623P/F/FW 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

v cc 

-0.5 -6.0 

V 

DC Input Voltage 

V |N 

-0.5 ~V cc +0.5 

V 

DC Output Voltage 

V«/r 

-0.5 ~V cc +0.5 

V 

Input Diode Current 

I|K 

±20 

mA 

Output Diode Current 

*OK 

±50 

mA 

DC Output Current 

*OUT 

±50 

mA 

DC V^/Ground Current 

*CC 

±200 

mA 

Power Dissipation 

p d 

50Q(DIP)*/I80(SOP) 

mW 

Storage Temperature 

Tstg 

-65 -150 

°c 

Lead Temperature lOsec 

T,. 

300 

V 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2.0— 5.5 

V 

Input Voltage 

V,N 

0^ Vcc 

V 

Output Voltage 

V OUT 

0 ~ Vcc 

V 

Operating Temperature 

Topr 

-40 - 85 

°C 

Input Rise and Fall Time 

dt/dv 

0-100(Vcc=3.3±0.3V) 

0- 20(V CC = 5 ±0.5V) 

ns/v 


DC ELECTRICAL CHARACTERISTICS 


*500mW in the range of Ta= 
~40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m W. 


PARAMETER 

SYMBOL 

TEST CONDITION 

Vcc 

Ta=25‘t 

Ta=-40~85°C 

UNIT 



MAX. 



High-Level 

Input Voltage 

V,„ 


2.0 

3.0 

5.5 

1.50 

2.10 

3. 85 

I 

a 

1.50 

2. 10 

3. 85 

■ 


Low-Level 

Input Voltage 

V,L 


2.0 

3.0 

5.5 

H 

a 

0. 50 

0. 90 
1.65 

a 

0. 50 

0. 90 
1.65 


High-Level 
Output Voltage 

VOH 

V,N = 

V, H or V 1L 

Iqh=-50//A 

2.0 

3.0 

4.5 

1.9 

2.9 
4.4 

2.0 

3.0 

4.5 

a 

1.9 

2.9 
4.4 

a 

V 

Iqh— ~ 4mA 
IoH=-24mA 
Iqh ^ — 7 5 m A * 

1 

m 

2. 58 

3. 94 

a 

a 

2. 48 

3. 80 

3. 85 

a 

Low-Level 

Output Voltage 

VOL 

V, N = 

Vih or V|[, 

Iol=50//A 


: 

m 

0.1 

0. 1 

0. 1 

a 

0.1 

0.1 

0.1 

V 

IoL=12mA 

IoL=24mA 

IoL = 75mA* 

3.0 

4.5 

5.5 

a 

a 

ESS 

a 

0. 44 

0. 44 

1. 65 

3-State Output 
Off-State Current 

*0 z 

Vin=Vih or VlL 

V(xjt = Vqc or GND 

5.5 

a 

a 

±0.5 

a 

±5.0 

UA 

Input Leakage Current 

I IN 

V, N =V cc ° r GND 

5.5 

- 

- 

±0. 1 

- 

ibh 

Quiescent Supply Current 

Icc 

V, N =V cc or GND 

5.5 

- 

- 

8.0 

- 

L52JL 


* :This spec indicates the capability of driving 500 transmission lines. 
One output should be tested at a time for a 10ms maximum duration. 


TOSHIBA CORPORATION 


AC-288 


























































TC74AC620P/F/FW, TC74AC623P/F/FW 



AC-289 








TC74AC620P/F/FW, TC74AC623P/ F/ FW 


AC ELECTRICAL CH ARACTERISTIC$(C L =50pF, R l =500q, Input t r =t f =3ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40'85t: 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

* 

Propagation Delay Time 

tpLH 
t pi 1L 


3.3±0.3 

5.0±0.5 

- 

6.8 

4.6 

11.4 

7.0 

1.0 

1.0 

13.0 

8.0 

ns 

* * 

Propagation Delay Time 

tplJI 

tpHL 


3.3±0.3 

5.0±0.5 

- 

6.8 

4.6 

11.4 

7.5 

1.0 

1.0 

13.0 

8.5 

Output Enable Time 

tpZL 
t pZH 


3.3±0.3 

5.0±0.5 

- 

9.7 

7.0 

15.8 

10.5 

1.0 

1.0 

18.0 

12.0 

Output Disable Time 

f pLZ 
t pHZ 


3.3±0.3 

5.0±0.5 

- 

7.8 

6.7 

12.3 

9.4 

1.0 

1.0 

14.0 

10.7 

Input Capacitance 

C IN 

GAB.GBA 

- 

5 

10 

- 

10 

pF 

Bus Input Capacitance 

Cl/O 

An, Bn 

- 

13 

- 

- 

- 

Power Dissipation 
Capacitance 

Cpt)(l) 

TC74AC620 

- 

30 

- 


- 

TC74AC623 

- 

37 

- 

- 

- 


Note(l) Cpd is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

Iccepd=C PD • Vqc • f IN +1 cc /8(per bit) 

(2) * :for TC74AC620 Only. 

* * :for TC74AC623 Only 


TOSHIBA CORPORATION 


AC-290 





TC74AC646P, TC74AC648P 


OCTAL BUS TRANSCEIVER/REGISTER 
TC74AC646P NON-INVERTING 
74AC648P INVERTING 


The TC74AC646/648 are advanced high speed CMOS 
OCTAL BUS TRANSCEIVER/REGISTERs fabricated 
with silicon gate and double-layer metal wiring C 2 MOS 
technology. 

They achieve the high speed operation similar to 
equivalent Bipolar Schottky TTL while maintaining the 
CMOS low power dissipation. 

These devices are bus transceivers with 3 -state outputs, 
D-type flip-flops, and control circuitry arranged for 
multiplexed transmission of data directly from the 
internal registers. 

The TC74AC646 is a non-inverting output type while the 
TC74AC648 is of the inverting output type. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 


FEATURES: 

• High Speed 

• Low Power Dissipation 

• High Noise Immunity 

• Symmetrical Output Impedance 


1 Balanced Propagation Delays ••• 

1 Wide Operating Voltage Range * 


• fMAX~150MHz(typ.)at Vcc=5V 
’Icc=8tfA(Max.)at Ta=25 fl C 

• v NlH = V ML 28X Vcc (Min. ) 
*• I Ioh I =IoL =: 24mA(Min.) 
Capability of driving 50 Q 
transmission lines. 

tpLH^tpHL 

• Vcc(opr.)=2V~5.5V 


• Pin and Function Compatible with 74F646/648. 


IEC LOGIC SYMBOL 





PIN ASSIGNMENT 


CAB 

u 


]24 

Vcc 

SAB 

n 


3 23 

CBA 

DIR 

n 


]22 

8BA 

A1 

4[ 


]21 

0 

A2 

*[ 


3» 

B1 

A3 

• c 


]1# 

B2 

A4 

n 


]« 

B3 

AS 

• c 



B4 

AS 

»c 


]1» 

BS 

A7 

toe 


]« 

B6 

AS 

iiC 


3 « 

B7 

GND 

«c 


]1J 

BS 



(TOP VIEW) 






APPLICATION NOTES 


1) Do not apply a signal to any 
bus terminal when it is in the out 
put mode. Damage may result. 

2) All floating (high impedance) 
bus terminals must have their 
input levels fixed by means of pull 
up or pull down resistors or bus 
terminator IC's such as the 
TOSHIBA TC40117BP. 




AC-291 












TC74AC646P, TC74AC648P 


TIMING CHART 


TC74AC640 



SYSTEM DIAGRAM 





AC-292 







TC74AC646P, TC74AC648P 


TIMING REQUIREMENTS(lnput tr=t,=3ns) 


PARAMETER SYMBOL 


Minimum Pulse Width 
(CLOCK) 


Minimum Set-up Time t g 


Minimum Hold Time t h 



AC ELECTRICAL CH ARACTERI$TIC$(C L =50pF,R L =600O Jnput t r =t f =3n«) 


SYMBOL 


PARAMETER 


Propagation Delay Time 
(BUS-BUS) • 


Propagation Delay Time tpLH 
(CAB,CBA-BUS) * t^ 


Propagation Delay Time tpLH 
(SAB,SBA-BUS) • tp^t 


Propagation Delay Time 
(BUS-BUS)** 


Propagation Delay Time tpLH 
(CAB.CBA-BUS)** 





Propagation Delay Time tpLH 
(SAB,SBA-BUS)** tpHL 


Output Enable time 
(G.DIR-BUS) 


Output Disable time 
(G.DIR-BUS) 


Maximum Clock Frequency fj^AX 


3.3±0.3 

5.0±0.5 





Input Capacitance 


Output Capacitance 


Power Dissipation Capacitance 


Power Dissipation Capacitance Cpd Note(AC648 


Note (1) CPD is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating curent can be obtained by the equation: 

ICCfcpd= Cpd* Vcc • flN + ICC / 8( per. bit) 

•:for TC74AC646 only 
•*:for TC74AC648 only 


TOSHIBA CORPORATION 


AC-293 






















































































TC74AC646P, TC74AC648P 


TRUTH TABLE 


TC74AC649 (The truth table for TC74AC648 if th# same. but with thf outputs invfrtfd) 





Function 


Tha output functions of A and B Bustos 
art disabled. 


Both A and B Busses are used as inputs to the 
internal flip-flops. Data on the Bus will be 
stored on the rising edge of the Clock. 


The data on the A bus are displayed on the B 
bus. 


The data on the A Bus are displayed on the B 
Bus. and are stored into the A storage flip-flops 
on the rising edge of CAB. 


The data in the A storage flip-flops are displayed on 
the B Bus. 


The data on the A Bus are stored into the A storage 
flip-flops on the rising edge of CAB. and the stored 
data propagate directly onto the B Bus. 


The data on the B bus are displayed on the A 
bus. 


The data on the B Bus are displayed on the A 
Bus. and are stored Into the B storage flip-flops 
on the rising edge of CBA. 


The data in the B storage flip-flops are displayed on 
the A Bus. 


The data on the B Bus are stored into the B storage 
flip-flops on the rising edge of CBA. and the stored 
data propagate directly onto the A Bus. 


Notes: X: Don't Care 

Qn:The data stored into the internal flip-flops by most recent low to high transition of the 
clock inputs. 

Z: High Impedance _ 

• The clocks are not internally gated with either G or DIR. Therfore. data on the A and/or 
B Busses may be clocked into the storage flip-flops at any time. 

















































TC74AC646P, TC74AC648P 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

v « 

-0.5 -6.0 

V 

DC Input Voltage 

V,N 

-0.5 — Vcc+0.5 

V 

DC Output Voltage 

v wr 

-0.5 -Vcc+0.5 

V 

Input Diode Current 

I|K 

±20 

mA 

Output Diode Current 


±50 

mA 

DC Output Current 

r aT 

±50 

mA 

DC V^/Ground Current 

l QC 

±200 

mA 

Power Dissipation 

p p 

500(DIP)./180(SOP) 

mW 

Storage Temperature 

T.t, 

-65 -150 

•c 

Lead Temperature lOsec 

-JEL. 

300 

•c 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

v « 

2.0— 5.5 

V 

Input Voltage 

V IN 

0 ~ v oc 

V 

Output Voltage 

v wr 


V 

Operating Temperature 

Topr 

-40 - 85 

°c 

Input Rise and Fall Time 

dt/dv 

0-100(V a: «3.3±0.3V) 
0- 20(Voc- 5 ±0.5V) 

ns/v 


DC ELECTRICAL CHARACTERISTICS 


*500mW in the range of Ta= 
-40X:~ 65“C. From Ta»65X: 
to 85*C a derating factor of 
-10mW/1C should be applied 
up to 300mW. 


PARAMETER 

SYMBOL 

TEST CONDITION 

09 

Ta=25t 

Ta=«-40~85 < C 

UNIT 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V,H 


2. 0 
3.0 
5.5 

1.50 

2. 10 

3. 85 

- 

_ 

1.50 

2. 10 
3.85 


V 

Low-Level 

Input Voltage 

V|L 


2.0 

3.0 

5.5 

- 

_ 

[13 

Eta 


0.50 

0.90 

1.65 

D 

High-Level 
Output Voltage 

VCH 

VlN= 

Vih or Vg, 

Ich*-50/iA 

2.0 

3.0 

4.5 

1.9 

2.9 
4.4 

2.0 

3.0 

4.5 

- 

ffl 

- 

fl 

JoH*~4mA 

I OH =-24mA 

IcH*“75mA^ 

3.0 

4.5 

5.5 

2.58 

3.94 

H 

H 

11 

____ 

Low-Level 

Output Voltage 

VOL 


lOL^SO^tA 

2.0 
3.0 
4. 5 

- 

0.0 

0.0 

0.0 

0.1 

0.1 

0.1 

H 

m 

fl 

I a *12mA 

Ia>24mA 

I<X !3! 75mA» 

3.0 

4.5 

5.5 


- 

n 

- 

B 

3-State Output 
Off-State Current 

Ice 

Vin*Vih or Vil 

Vout = Vcc or GND 

5.5 

a 

D 

±0.5 

fl 

m 


Input Leakage Current 

I IN 

V| N *Vocor GND 

03 


- 

±0.1 


tami 


— ig£_ 


5.5 

- 

- 

KD 

L=J 

KM 


* :This spec indicates the capability of driving 50ft transmission lines. 
One outnut should be tested at a time for a 10ms maximum duration. 


AC-295 








































































OCTAL BUS TRANSCEIVER/REGISTER 
TC74ACT640P NON — INVERTING 

TC74ACT848P INVERTING 


The TC74ACT646/ACT648 are advanced high speed CMOS 
OCTAL BUS TRANSCEIVER/REGISTERs fabricated 
with silicon gate and dovble-layer metal wiring C 1 2 MOS 
technology. 

They achieve the high speed operation similar to 
equivalent Bipolar Schottky TTL while maintaining the 
CMOS low power dissipation. 

Their inputs are compatible with TTL, NMOS, and 
CMOS output voltage levels. 

These devices are bus transceivers with 3-state outputs, 
D-type flip-flops, and control circuitry arranged for 
multiplexed transmission of data directly from the 
internal registers. 

The TC74ACT646 is a non -inverting output type while 
the TC74ACT648 is of the inverting output type. 

All inputs are equipped with protection circuits against 
static dischage or transient excess voltage. 

FEATURES: 

• High Speed fMAx^OMHzCTypOat Vcc=5V 

• Low Power Dissipation I cc =8m A(Max.)at Ta=25°C 

• Compatible with TTL Output Vjh =2V (Min. ) V jL=0.8V(Max. ) 

• Symmetrical Output Impedance ••• 1 1 oh I — Iql =24mA(Min. ) 

Capability of driving 50 Q 
transmission lines. 

•• Wi^tpHL 


Balanced Propagation Delays tpy^tpHL 

Pin and Function Compatible with 74LS646/648 


IEC LOGIC SYMBOL 



PIN ASSIGNMENT 


CAB 1 [ 


] M VCC 

SAB 2[ 


] 23 CBA 

DIR 3C 


322 SBA 

A1 4 C 


321 G 

A2 S [ 


320 B1 

A3 S [ 


3 It B2 

A4 7 C 


3 18 B3 

AS 3 [ 


]17 B4 

At 9 C 


310 BS 

A7 10C 


315 BO 

AS 11 [ 


314 B7 

QND 12 C 


313 B8 


(TOP VIEW) 




APPLICATION NOTES 


1) Do not apply a signal to any 
bus terminal when it is in the out 
put mode. Damage may result. 

2) All floating (high impedance) 
bus terminals must have their 
input levels fixed by means of pull 
up or pull down resistors or bus 
terminator IC’s such as the 
TOSHIBA TC40117BP. 














TC74ACT646P, TC74ACT648P 


TIMING REQUI REM ENTS( Input tr=tf=3n») 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 1 

ngBzaaiaa 

UNIT 

v cc 

TYP. 



Minimum Pulse Width 
(CLOCK) 

l W(L) 

l W(H) 


5. 0±0. 5 

- 

5 

5 

ns 

Minimum Set-up Time 

t. 


5.0 ±0.5 

- 

3 

3 

Minimum Hold Time 

th 


5. 0±0. 5 

- 

2 

2 


AC ELECTRICAL CHARACTERISTICS^,. =50pF.R L =600Q,lnput t r =t f =3n«) 


PARAMETER 

SYMBOL 

Mo 

■ 


IdESBSBSEBBi 

UNIT 

ns 


wv&u 




|Mfl 

i ma 

Propagation Delay Time 
(BUS-BUS) 

tpLH 

tpHL 


5. 0±0. 5 

B 

6.0 

9.7 

1.0 

11.0 

Propagation Delay Time 
(CAB, CBA-BUS) 

tpLH 

tpHL 


5.0 ±0.5 

B 

6.9 

11.8 

1.0 

13.5 

Propagation Delay Time 
(SAB, SBA-BUS) 

tpLH 

tpHL 


5. 0±0. 5 

B 

6.7 

10 

B 

12.5 

Output Enable time 
(DIR, G-BUS) 

tpZL 

tpZH 


5. 0±0. 5 


7.1 

11.4 

1.0 

13.0 

Output Enable time 
(DIR, G-BUS) 

tpLZ 

tpHZ 



B 

6.9 

9.7 

1.0 

11.0 

Maximum Clock Frequency 

f MAX 


5. 0±0. 5 

75 

145 

- 

75 

B 

MHz 

Input Capacitance 


DIR, G, SAB, SBA, CAB, CBA 

- 

5 

10 

- 

HKH 

pF 

Output Capacitance 


An, Bn 

- 

wmm 


- 

- 

Power Dissipation Capacitance 

Cro(l) 

TC74ACT646 

- 

20 

- 

- 

- 

TC74ACT648 

- 

.18 

- 

- 

- 


Note(l) Cpd is defined as the value of the internal equivalent capacitance which is calculated from th 
eoperating current consumption without load. 

Average operating current can be obtained by the equation: 

IcCtad“CpD • VOC • * W +I0C /8(per bit) 
















































































TC74ACT646P, TC74ACT648P 


TIMING CHART 


TC74ACT646 




TOSHIBA GORPOHATeOfy 


AC-298 









TC74ACT646P, TC74ACT648P 


TRUTH TABLE 

TC74ACT646(Th§ truth tabla for TC74ACT648 it tht same, but with tha outputs invtrtod) 



Don't Cara 

Tha data storad into tha intarnal flip-flops by most racant low to high transition of 
tha clock inputs 

High Impadanca _ 

Tha clock ara not intarnally gatad with aithar Q or DIR. Tharfora, data on tha A and 
/or B Bussas may ba clocked into tha storaga flip-flops at any tims. 


TOSHIBA CORPORATION 


AC-299 












































TC74ACT646P, TC74ACT648P 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

v « 

-0.5 -6.0 

V 

DC Input Voltage 

V,N 

-0.5 -Vcc+0.5 _ 

V 

DC Output Voltage 

v ow 

~0.5 — V^+0.5 

V 

Input Diode Current 

V 

±20 

mA 

Output Diode Current 

I«K 

±50 

mA 

DC Output Current 

w 

±50 

mA 

DC Vq^/G round Current 

T oc 

±200 

mA 

Power Dissipation 

Pd 

500(DIP)*/180(SOP) 

mW 

Storage Temperature 

T«tg 

-65 -150 

V 

Lead Temperature lOsec 

_JL 

300 

°c 


*500mW in the range of Ta= 
-40*C~~ 65*C. From Ta=65*C 
to 85*C a derating factor of 
- 10m W/*C should be applied 
up to 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

v « 

4.5— 5.5 

V 

Input Voltage 

V,N 

°~ v oc 

V 

Output Voltage 

V OUT 

°~ v oc 

V 

Operating Temperature 

T opr 

-40 - 85 

°c 

Input Rise and Fall Time 

dt/dv 

0-10 

ns/v 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 

Vcc 

Ta=25°C 

Ta=-40~85‘C 

UNIT 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

VlH 


4.5 
l 

5.5 

2.0 

B 

B 

B 

B 

D 

Low-Level 

Input Voltage 

VlL 


4.5 
l 

5.5 

B 

fl 

B 

B 

fl 

B 

High-Level 
Output Voltage 

VCH 

VlN= 

Vih or ViL 

Ioh— ~5Q n A 
IOH=-24mA 
IOH=-75mA* 

4.5 

4.5 

5.5 

4.4 

3. 94 

4.5 

B 

4.4 

3.80 

3.85 

IUJJ 

B 

Low-Level 

Output Voltage 

V<X 

vw= 

Vih or Vil 

Iol=50/z A 
IoL-24mA 
lot -75mA# 

4.5 

4.5 

5.5 


0.0 

0.1 

0.36 


0.1 

0.44 

1. 65 

B 

3 -State Output 
Off-State Current 

Icz 

V|N =V|H or VlL 

Vout =Vcc orGND 

5.5 

B 

B 

±0.5 

B 

±5.0 

U A 

Input Leakage Current 

I IN 

ViN =Vcr or GND 

iaj 

- 

- 

±0.1 

- 

±1.0 

Quiescent Supply Current 

kc 

Vjn =Vcc or GND 

m 

- 

- 

8.0 

- 


^Icc 

PER INPUT: Voc -3. 4V 
OTHER INPUT: Vcc or GND 

5.5 

H 

D 

1. 35 

- 

1.5 

mA 


* :This spec indicates the capability of driving 5011 transmission lines. 
One output should be tested at a time for a 10ms maximum duration. 


AC-300 
































































TC74AC670P/F/FN 


TC74AC670P/F/FN 4-WORPX4-BIT REGISTE R 

The TC74AC670 is an advanced high speed 4-WORDX4- 
BIT REGISTER FILE fabricated with silicon gate and 
double-layer metal wiring C 2 MOS technology. 

It achieve the high speed operation similar to equivalent 
Bipolar Schottky TTL while maintaining the CMOS low 
power dissipation. 

The register file is organized as 4 words of 4 bits each 
and separate on-chip decoding is provided for addressing 
the four word locations to either write-in or retrieve data. 

This permits simultaneous writing into one location and 
reading from another word location. 

Four data inputs are available which are used to supply 
bit word to be stored. Lo cation o f the word is determined by the A 
and B inputs. When the WRITE-ENABLE input is high, the data 
inputs are inhibited and their levels can cause no chang e in th e 
* informati on stored in the internal latches. When the READ- 
ENABLE input is high, the data outputs are inhibited and go into 
the high-impedance state. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed t pd =6.7ns(typ.)at Vqc= 5V 

• Low Power Dissipation Icc = 8# A(Max.)at Ta=25°C 

• High Noise Immunity ^^=^^28% Vcc(Min.) 

• Symmetrical Output Impedance *** | Ioh I =IoL = 24mA(Min.) 

Capability of driving 50 Q 
transmission lines. 

• Balanced Propagation Delays t P LH 4=5 tpHL 

• Wide Operating Voltage Range *•* Vqc (opr)=2V~5.5V 

• Pin and Function Compatible with 74HC670 


FILE (3-STATE) 



D2 1C 

W 

3 16 V 

D3 2 [ 


3 15 D1 

D4 3 Q 


3 14 WA 

RB 4 C 


313 WB 

RA 5 C 


-1 10 WRITE 

J ENABLE 

Q4 6 C 
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ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5 -6.0 

V 

DC Input Voltage 

V,N 

-0.5 +0.5 

V 

DC Output Voltage 

V OUT 

-0.5 -Vcc+0.5 

V 

Input Diode Current 

I,K 

±20 

m A 

Output Diode Current 

J OK 

±50 

mA 

DC Output Current 

*OUT 

±50 

mA 

DC V^q /G round Current 

*CC 

±100 

mA 

Power Dissipation 

Pd 

500(DIP)*/180(SOP) 

mW 

Storage Temperature 

Tstg 

-65 -150 

°C 

Lead Temperature lOsec 

Tl 

300 

°C 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2,0-5. 5 

V 

Input Voltage 

V,N 

0 ~ Vcc 

V 

Output Voltage 

Vqut 

0 ~ Vcc 

V 

Operating Temperature 

Topr 

i 

►u. 

0 

1 

oo 

cn 

°C 

Input Rise and Fall Time 

dt/dv 

0— 100(V CC =3.3±0.3V) 

0~ 20(Vcc= 5 ±0.5V) 

ns/v 


*500mW in the range of Ta= 
~40°C— 65°C. From Ta=65T) 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m W. 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 

v cc 

Ta=25t: 

Ta=-40~85^c 

UNIT 

MIN. ] 

TYP. | 

MAX. 

MIN. 


High-Level 

Input Voltage 

V 1H 


2.0 

3.0 

5.5 


B 

B 

1.50 

2.10 

3. 85 


V 

Low-Level 

Input Voltage 

V,l 


| 

- 

- 

0. 50 

0. 90 
1.65 

- 

0. 50 

0. 90 
1.65 

V 

High-Level 
Output Voltage 

Vqh 

V|N= 

V| H or V| L 

I a i=-50tfA 

PB1 

1 

1.9 

2.9 
4.4 

2.0 

3.0 

4.5 

: 

1.9 

2.9 
4.4 

B 

V 

IoH=~4mA 
IoH=-24mA 
Iqh=— 75m A* 

PP1 

H 

2. 58 

3. 94 

- 

- 

2. 48 

3. 80 
3.85 

B 

Low-Level 

Output Voltage 

v ol 

V, N = 

V, H or Vil 

I<x = 50w A 

2.0 

3.0 

4.5 

B 

0.0 

0.0 

0.0 

0. 1 
0.1 
0.1 

- 

0.1 

0.1 

0.1 

V 

la, = 12m A 
IOL=24mA 
Iql— 75mA* 

3.0 

4.5 

5.5 

B 

B 

0. 36 

0. 36 

- 

0. 44 

0. 44 
1.65 

3 -State Output 
Off-State Current 

J oz 

Vin=Vih or VlL 

Vout —Vqc or GND 

5.5 

B 

B 

±0.5 

B 

±0.5 

U A 

Input Leakage Current 

I IN 

Vjm =Voc or GND 

5.5 

■ 


±0. 1 

- 

±1.0 

Quiescent Supply Current 

Ioc 

Vjfsj = Vcc ° r GND 

liH 



8.0 

- 

80.0 


* :This spec indicates the capability of driving 50ft transmission lines. 
One output should be tested at a time for a 10ms maximum duration. 
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TRUTH TABLE 


WRITE FUNCTION TABLE READ FUNCTION TABLE 


READ INPUTS 

OUTPUTS j 

RB 

RA 

RE 

Q1 

CM 

a 

03 

Q4 

L 

L 

L 

W0B1 

W0B2 

W0B3 

W0B4 

L 

H 

L 

W1B1 

W1B2 

W1B3 

W1B4 

H 

L 

L 

W2B1 

W2B2 

W2B3 

W2B4 

H 

H 

L 

W3B1 

W3B2 

W3B3 

W3B4 

X 

X 

H 

Z 

Z 

Z 

Z 


WRITE INPUTS 

WORDS 1 

WB 

WA 

WE 

0 

1 

2 

3 

L 

L 

L 

D 

II 

O 

QO 

QO 

QO 

L 

H 

L 

QO 

D 

II 

O 

Qo 

QO 

H 

L 

L 

00 

QO 

D 

II 

o 

QO 

H 

H 

L 

QO 

QO 

QO 

Q 

II 

a 

X 

X 

H 

QO 

QO 

QO 

QO 


NOTES 1.X:DON'T CARE Z:HIGH IMPEDANCE 

2. (Q=D)=THE FOUR SELECTED INTERNAL FLIP-FLOP OUTPUTS WILL ASSUME 

THE STATES APPLIED TO THE FOUR EXTERNAL DATA INPUTS. 

3. Q0=THE LEVEL OF Q BEFORE THE INDICATED INPUT CONDITIONS WERE ESTABLISHED. 

4. WOB1=THE FIRST BIT OF WORD 0,etc. 


BLOCK DIAGRAM 


WRITE ENABLE 


READ ENABLE 


DATE 

IN 



ADDRESS IN ADDRESS IN 

(2-BIT) (2-BIT) 


DATE 

OUT 
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TIMING REQUI REM ENTS (Input t r =tf=3ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta= 

25°C 

Ta=-40 ~85°C 

UNIT 

Vcc 

TYP. 

LIMIT 

LIMIT 

Minimum Pulse Width 



3.3±0.3 

_ 

7.0 

7.0 


(WE) 

t\V(U 


5.0±0.5 


5.0 

5.0 


Minimum Set-up Time 

tc 


3.3±0.3 

- 

9.0 

9.0 


(Dn-WE) 

is 


5.0±0.5 

— 

5.0 

5.0 


Minimum Set-up Time 



3.3±0.3 

__ 

4-5 

4.5 


(WA.WB-WE) 

ts 


5.0±0.5 

— 

3.5 

3.5 









ns 

Minimum Hold Time 



3.3±0.3, 

- 

0.0 

0.0 


(Dn-WE) 

in 


5.0±0.5 

— 

0.0 

0.0 


Minimum Hold Time 



3.3±0.3 

- 

3.5 

3.5 


( WA,WB-WE) 

th 


5.0±0.5 


1.5 

1.5 


Minimum Latch Time 
(WE-RA,RB) 

(l| 

t latch 


3.3±0.3 

5.0±0.5 

- 

4.0 

3.0 

4.0 

3.0 



Note(l): t latch is the time allowed for the internal output of the latch to assume the state of new data. This is 


important only when attempting to read from a location immediately after that location has receive new 
data. 


AC ELECTRICAL CH AR ACTERI$TICS(C L =50pF, R l =500q, Input t r =t f =3ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40-85°C 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Propagation Delay Time 

tpLH 


CO 

O 

41 

CO 

cd 

~ 

12.9 

22.3 

1.0 

25.4 


(RA,RB-Qn) 

t pHL 


5.0±0.5 


8.6 

13.3 

1.0 

15.1 


Propagation Delay Time 

tpLH 


3.3±0.3 

_ 

11.1 

19.0 

1.0 

21.7 


(WE-Qn) 

t pHL 


5.0±0.5 


7.4 

11.3 

1.0 

12.9 


Propagation Delay Time 

t pLH 


3.3±0.3 


14.7 

25.3 

1.0 

28.8 

ns 

(Dn-Qn) 

t pHL 


5.0±0.5 


9.9 

15.3 

1.0 

17.4 

Output Enable Time 

t PZL 

t pzii 


3.3±0.3 

5.0±0.5 

- 

6.8 

4.9 

11. 1 
8.3 

1.0 

1.0 

12.7 

9.5 


Output Disable Time 

1 pLZ 

1 pi 1Z 

i 

3.3±0.3 

5.0±0.5 

- 

9.0 

8.5 

13.2 

11.5 

1.0 

1.0 

15.0 

13.1 


Input Capacitance 

ClN 


- 

5 

10 

- 

10 


Output Capacitance 

Colt 


- 

10 

- 

- 

- 

pF 

Power Dissipation Capacitance 

Cpd(1) 


- 

160 

- 

- 

- 



Noted) Cr) is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

I<Xtpr)=C PD • V<x • f IN +1 GC 
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SOP 14PIN (200mil BODY) OUTLINE DRAWING (SOP14-P-300) 


Unit in mm 
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SOP 20PIN (300mil BODY) OUTLINE DRAWING (SOL20-P-300) 


Unit in mm 












intrinsic Failure Rate Estimation from Life Test Results 


Device 

60°C Equivalent Device Hours 

Ea = 0.8V 

Failure 

Failure Rate at 60°C 
(Fit) 

2390 

308.42 x 10 6 

2 

10.1 


*60% confidence level. 


Reliability Test Results 


(t) Long Life Test 


Tbst 

Condition 

Device 

Hours 

Equivalent 

Device Hours 
@ 60°CEa = 0.8eV 

Failures 

Steady 

State 

Operation 

Ih= 125°C 

Vcc= 6V 

1020 

1000 

106.96 x 10 6 

0 

50 

2000 

0 

High Thmp. 

DC Bias 

Th = 125°C 

Vcc= 6 V 

880 

1000 

201.46 x 10 6 

0 

50 

2000 

0 

Th= 150°C 

Vcc = 6V 

250 

1000 

2* 

High Temp. 
Storage 

Th= 150°C 

320 

1000 

- 

0 

High Thmp. 
Humidity 

Bias 

Ta = 85°C 

RH= 85% 

Vcc= 6V 

DIP 

1590 

1000 

- 

0 

SOIC 

100 

1000 

0 

Low Ibmp. 

DC Bias 

Tk= -30°C 

Vcc= 6V 

680 

1000 

- 

0 


*ICC Leak 


(2) Thermal Environmental Test Results 


Tfest 

Condition 

DIP-14 

DIP- 16 

DIP-20 

Soldering 

Heat 

T sol= 260°C 

10 sec. once 

0/22 

0/22 

0/22 

Temperature 

Cycle 

-65°C~25°C~ 150°C~25°C 
(30') (B') (30') (5') 

300 cycles 

0/100 

0/100 

0/100 

Thermal Start 

100'C— — 0'C 

(5') (5') 

♦- 1 ir \zy — 30cycles 

0/22 

0/22 

0/22 

Moisture 

Resistance 

MIL-STD-883C 

Method 1004 10 cycles 

0/22 

0/22 

0/22 





(3) Mechanical Test Results 


Tbst 

Condition 

DIP-14 

DIP-16 

DIP-20 

Vibration 

Fatigue 

60 ± 20Hz, 20G 

3 orientation 32 Hrs. 

0/22 

0/22 

0/22 

Variable 

Vibration 

Freq. 

100-2000- 100Hz, 20G 

4 min. 3 orientations 

4 times each 

0/22 

0/22 

0/22 

Mechanical 

Shock 

1500G, 0.5ms 

4 orientations 

3 times each 

0/22 

0/22 

0/22 

Constant 

Acceleration 

20000 G, 6 orientations 

1 min. each 

0/22 

0/22 

0/22 


(4) Other Test Results 


Tbst 

Condition 

DIP-14 

DIP-16 

DIP-20 

Solderability 

T sol= 230°C 

5 sec. once 

0/22 

0/22 

0/22 

Lead 

Integrity 

Weight = 250g 

Bending 3 times 

0° -90° -0° 

0/22 

0/22 

0/22 

Salt Mist 

5% salt atmosphere 

35°Q 24 Hrs. 

0/22 

0/22 

0/22 

Pressure 

Cooker 

2.5 atm. 127°Q 100% 

100 Hrs. 

0/180 

0/220 

0/60 


(5) Thermal Environmental Test Results (SOIC) 


Tbst 

Condition 

200mil 

150mil 

300mil 

14-PIN 

16-PIN 

20-PIN 

14-PIN 

16-PIN 

20-PIN 

Soldering 

Heat 

T sol = 260°C 

10 sec. once 

0/22 

0/22 

0/22 

0/22 

0/22 

0/22 

Tbmperature 

Cycle 

— 65°C~25°C~ 150°C~25°C 
(30') (5') (30') (50 

| ^ 

300 Cycles 

0/50 

0/50 

0/50 

0/50 

0/50 

0/50 

Thermal Shock 

HXTO ♦ 0*c 

(50 (50 

♦_ 1 ^37 30cycles 

0/22 

0/22 

0/22 

0/22 

0/22 

0/22 

Moisture 

Resistance 

MIL-STD-883C 

Method 1004 10 

0/22 

0/22 

0/22 

0/22 

J 

0/22 

0/22 





(6) Mechanical Test Results (SOIC) 


Tfest 

Condition 

200mil 

150mil 

300mil 

14-PIN 

16-PIN 

20-PIN 

14-PIN 

16-PIN 

20-PIN 

Vibration 

Fatigue 

60 ± 20Hz, 20G 

3 orientations, 32 Hrs. 

0/22 

0/22 

0/22 

0/22 

0/22 

0/22 

Variable 

Vibration 

Freq. 

100-2000- 100Hz, 20G 

4 min. 3 orientations 

4 times each 

0/22 

0/22 

0/22 

0/22 

0/22 

0/22 

Mechanical 

Shock 

1500G, 0.5ms. 

4 orientations 

3 times each 

0/22 

0/22 

0/22 

0/22 

0/22 

0/22 

Constant 

Acceleration 

20000 G. 6 orientations 

1 min. each 

0/22 

0/22 

0/22 

0/22 

0/22 

0/22 


(7) Other Test Results (SOIC) 


Tfest 

Condition 

200mil 

150mil 

300mil 

14-PIN 

16-PIN 

20-PIN 

14-PIN 

16-PIN 

20-PIN 

Solderability 

T sol = 230°C 

5 sec. once 

0/22 

0/22 

0/22 

0/22 

0/22 

0/22 

Lead 

Integrity 

Weight = 250g 

Bending 3 times 

0° -90° -0° 

0/22 

0/22 

0/22 

0/22 

0/22 

0/22 

Salt Mist 

5% salt atmosphere 

35°Q 25 Hrs. 

0/22 

0/22 

0/22 

0/22 

0/22 

0/22 

Pressure 

Cooker 

2.5 atm. 127°Q 100% 

100 Hrs. 

0/80 

0/60 

0/90 

0/60 

0/60 

0/60 


(8) Moisture Resistance After Vapor Phase Soldering (V.P.S.) 

1 . Treatment : Ta = 85°C, RH = 85% 20 Hrs. 

2. V.RS. : Ta= 215°C, 1 min x 2 times 

3. Pressure Cooker : 2.5atm Ta = 127°C, RH = 100% 


Body Size 

Device 

20Hrs. 

50Hrs. 

lOOHrs. 

150mil 

150 

0 

0 

0 

200mil 

300 

0 

0 

0 

300mil 

100 

0 

0 

0 


(9) Moisture Resistance after Solder dipping (200mil SOIC) 

1 . Treatment : Ta = 85°C, RH = 85% 20 Hrs. 

2. Dipping : Ta= 260°C, 10 sec. dip 

3. Pressure Cooker : 2.5atm Ta = 127°C, RH = 100% 


Device 

20Hrs. 

50Hrs. 

lOOHrs. 

300 

0 

0 

0 
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13-1. SIMULTANEOUS SWITCHING VOLTAGE NOISE-ADVANCED CMOS LOGIC IC’S 

By Dennis Benjamin and Hiroji Tsuchihashi 
Tbshiba America Electronic Components, Inc. 

1. INTRODUCTION 

In the early days of bipolar integrated circuits, noise, particularly that noise caused by the voltage generated 
by the simultaneous switching of multiple inputs, was not a factor in logic design. In fact, the early, slower, low 
output versions of CMOS logic caused little concern in the design community. However, with the advent of the 
Advanced CMOS Logic (ACL) and its inherent high output drive current (24mA) and fast edge rates compared 
with previous CMOS families, noise generation, particularly that created by simultaneous switching voltage 
(ground bounce), becomes a problem. Additionally, these high voltages can cause errant switching of follow-on 
devices. 

Tbshiba Advanced CMOS Logic provides greatly reduced simultaneous switching voltage and, consequently, 
reduced noise generation. This reduction was obtained by use of modified pre-buffer and buffer circuits. The 

result is a reduction in the gradient ( ^ ) of the Vcc to ground path current. 

dt 

1-1 Definitions 

Ground Bounce. When n-1 N channel buffers of a device having n inputs are operated simultaneously, current 
flows as shown in fig. 1-1. This current (i 2 -f- i 2 + ....+ i n _i) flows through the inductance created by the 
leadframe, bondwire, etc. If the n input is held at ground, the output will “bounce” due to this current flow. 

Vcc Bounce. A similar action except that the P channel buffers are operated simultaneously and the n input 
is held at Vcc. 
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LAYER 3 

VIEWED FROM ABOVE 


BOTTOM METAL 
VIEWED FROM BELOW 
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2. MEASURING SIMULTANEOUS SWITCHING NOISE 


2-1 Test Description 
2-1-1 Test Circuit 

The test board used by Ibshiba is a small, multilayer printed circuit board figs. (2-1, 2-2). Fig. 2-3 shows the 
connection and test equipment used. All leads are kept as short as possible and the probes are grounded as 
close to the device under test (DUT). All resistors and capacitors as well as the DUT are soldered to the board. 
Oscilloscope connections are made to the unswitched output as well as to one of the switched outputs. This 
allows for timing comparisons. The unswitched input is held at either ground or Vcc depending on the part 
type and whether measurement of V OLP or Vqhv is being measured. The values of C L and R L are determined by 
the test requirements. 



2-1-2 Output Waveforms 

When an input pulse (Tbshiba uses a 1 MHz pulse with tr = tf = 3ns) is applied to n-1 inputs of a device having 
n inputs, the nth output is observed on the oscilloscope along with one of the switched outputs (1 to n-1). A 
typical waveform is shown in fig. 2-4. Depending on the input level on the nth input and the device type, only 
the Vcc or GND waveform will appear in addition to the waveform for the switched output. 
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As can be seen from the table, V OHV has a larger value on the “L to H” transition than on the “H to L” 
transition. V OLP has a larger value on the “H to L” transition than on the “L to H” transition. Fig. 2-5 shows the 
reason for this. 



V OH v (L to H) is generated by — and ^ . 

dt dt 

V OHV (H to L) is generated by — . 

dt 

V OL p (H to L) is generated by — and ^ . 

dt dt 

V OL p (L to H) is generated by — . 


Fig 2-5 


2-2-2 Package Type Dependence 

In its evaluation of simultaneous switching noise, Tbshiba determined that this noise is package type 
dependent. Tbshiba provides octal devices in both a Dual In-line Package (DIP) and Small Outline Integrated 
Circuits (SOIC)i*Upon evaluation of ground bounce test results, it was found that the SOIC showed a noise level 
that was 30% lower than that measured for the DIP. The reason for this is easy to see; because of its size, the 
SOIC has a substantially smaller lead frame with shorter leads. This reduces the lead inductance and the 
ground bounce voltage. See fig. 2-6 for a comparison of DIP to SOIC. Using the industry accepted defacto 
standard corner pin configuration, Tbshiba can provide SOIC with very low ground bounce voltage. 
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Output from circuits 1, 2....rM 


GND 



Output from circuit n 


Vcc 


GND 



Fig. 2-4 


2-2 Test Results 
2-2-1 Pin Dependence 

One of the critical measurements made by Tbshiba is switching voltage noise based on which output is held 
steady. This is called “pin dependence.” Thble 2-1 show pin dependence simultaneous switching noise voltage 
for a TC74AC244P. 


Switched 

Output 

Pins 

Unswitched 

Output 

Pm 

Vqhv 

Vqlp 

L to H 

H to L 

L to H 

H to L 

5,7,9,12,14,16,18 

3 

-1.33 

-0.53 

0.44 

1.18 

3,7,9,12,14,16,18 

5 

-1.40 

-0.57 

0.36 

1.22 

3,5,9,12,14,16,18 

7 

-1.33 

-0.45 

0.31 

1.17 

3,5,7,12,14,16,18 

9 

-1.33 

-0.74 

0.32 


3,5,7,9,14,16,18 

12 

-1.46 

-0.58 

0.28 

1.15 

3,5,7,9,12,16,18 

14 

-1.43 

-0.53 

0.34 

1.28 

3,5,7,9,12,14,18 

16 

-1.39 

-0.48 

0.40 

1.28 

3,5,7,9,12,14,16 

18 

-1.20 

-0.43 

0.55 

1.17 


Tfest Conditions: V cc = 5V, tr = tf = 3ns, C L = 50pF, R L = 500® 


Thble 2-1 

“L to H” is the transition of the switched output pins from low (GND) to high (Vcc). The P channel FET is 
turned on. “H to L” is the transition of the switched output pins from high to low and the N channel FET is 
turned on. 






The results of Tbshiba’s capacitance dependence tests are shown in fig. 2-7. The device tested was a 
TC74AC244P. The test was conducted at load capacitances of OpF, 12pF, 50pF, lOOpF and 150pF. A lOOpF load 
capacitance (CL) will reduce ground bounce voltage when compared to a 50pF capacitance. This is due to the 
fact that CL acts as a filter. 

2-2-4 Vendor Comparisons 

In order to provide a complete study of the ground bounce situation, Tbshiba evaluated several other 
manufacturers’ ACL. The DUT in all cases was a 74AC244 DIP device. In addition, a 74F244 DIP and a Tbshiba 
TC74HC244AP were also tested for comparison. All tests were conducted using Tbshiba’s multilayer test 
board. The test configuration in all cases was as described in paragraph 2-1-1 above. The test results are 
graphically shown in figs. 2-8 and 2-9. 

3. Conclusions 

Based on the above tests results, it appears that, with good design procedures, Tbshiba’s ACL will fulfill the 
requirements needed in today’s new high speed applications. Careful design of Tbshiba’s TC74AC series 
ensures the lowest possible ground bounce. By maintaining the standard corner pin configuration, Tbshiba has 
ensured that the customer can continue to design with tools already available. 

Tbday, there is a trend toward SOIC. When using Tbshiba’s package, ground bounce can be reduced 30% over 
the already very low DIP simultaneous switching noise voltage level. For octal bus buffer applications, using a 
lOOpF load capacitance will additionally reduce the ground bounce when compared to a 50pF load 
capacitance. 

In order to keep noise at the absolute minimum, Tbshiba recommends that the designer use multilayer PC 
boards to reduce Vcc and Ground line inductance and that a O.IjjlF capacitor be placed between Vcc and 
Ground at every device. 
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Fig. 2-6 
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SIMULTANEOUS SNITCHING NOISE EVALUATION 

Vcc«5V Ch. 1-lV/cM v. 

tr-tf«3ns Ch . 2-1 V/d i v. 

CL Dependence RL-500ohm Timebase-5ns/d i v. 

SRMPLE: TC74RC244P lpc 



CL-50DF ( VOLP- 1.24V. VOHV- i . 50V ) 



CL- 1 00pF ( VOLP- 1.16V, VOHV- 1.36V) 



CL- 1 50pF C VOLP- 1.06V, VOHV- 1.24V) 
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SIMULTANEOUS SWITCHING NOISE EVALUATION 
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SIMULTANEOUS SWITCHING NOISE EVALUATION 
Sample Dependence 

Vcc Bounce 

*£®«'«TC74RC244P 3S£ VENDOR C 






■■■i WA — i^MI— 







sv 


SSB SB SB SB 



-i . 


MM WM MW WM MM MM MW MM 1 



i i i f i i i i 


VOHV-l .54V VOHV-2. 18V 


VENDOR A TC74HC244AP 


1 T 1 l^-R 1 1 1 


mmwmwKmm ki bhibpi ss 







r^n i i ! i i 

i L 1 1 — 1 — J — L_JL_J 

VOHV-2. 12V 

VENDOR B 

VOHV-1.0SV 

74F244 

5SShiS50== 

=p 

■■MPSWWHH 


■■ukhkihvs 

— — 7 - -= 

■■ 

=4^-7^^ — - 


“ 

1 1 J 1 1 l 1 

1 

VOHV-2 . 02V 

VOHV- 1.88V 


Fig. 2-9 





AC-333 



NOTES 



14 CROSS REFERENCE GUIDE 


TC74AC/ACT SERIES 






CROSS REFERENCE GUIDE 


TOSHIBA 

HARRIS 

NATIONAL 

MOTOROLA 

HITACHI 

TC74AC00 

CD74AC00 

74AC00 

MC74AC00 

HD74AC00 

TC74AC02 

CD74AC02 

74AC02 

MC74AC02 

HD74AC02 

TC74AC04 

CD74AC04 

74AC04 

MC74AC04 

HD74AC04 

TC74AC05 

CD74AC05 




TC74AC08 

CD74AC08 

74AC08 

MC74AC08 

HD74AC08 

TC74AC10 

CD74AC10 

74AC10 

MC74AC10 

HD74AC10 

TC74AC11 


74AC11 

MC74AC11 

HD74AC11 

TC74AC14 

CD74AC14 

74AC14 

MC74AC14 

HD74AC14 

TC74AC20 

CD74AC20 

74AC20 

MC74AC20 

HD74AC20 

TC74AC32 

CD74AC32 

74AC32 

MC74AC32 

HD74AC32 

TC74AC74 

CD74AC74 

74AC74 

MC74AC74 

HD74AC74 

TC74AC86 

CD74AC86 

74AC86 

MC74AC86 

HD74AC86 

TC74AC109 

CD74AC109 

74AC109 

MC74ACI09 

HD74AC109 

TC74AC112 

CD74AC112 

74AC112 


HD74AC112 

TC74AC125 




HD74AC125 

TC74AC126 

TC74AC138 

CD74AC138 

74AC138 

MC74AC138 

HD74AC138 

TC74AC139 

CD74AC139 

74AC139 

MC74AC139 

HD74AC139 

TC74AC151 

CD74ACI51 

74AC151 

MC74AC151 

HD74AC.151 

TC74AC153 

CD74AC153 

74AC153 

MC74AC153 

HD74AC153 

TC74AC157 

CD74AC157 

74AC157 

MC74AC157 

HD74AC157 

TC74AC158 

CD74AC158 

74AC158 

MC74AC158 

HD74AC158 

TC74AC160 


74AC160 

MC74AC160 


TC74AC161 

CD74AC161 

74AC161 

MC74AC161 


TC74AC162 


74AC162 

MC74AC162 


TC74AC163 

CD74AC163 

74AC163 

MC74AC163 

HD74AC163 

TC74ACI64 

CD74AC164 

74AC164 


HD74AC164 

TC74AC166 

CD74AC166 



HD74AC166 

TC74AC169 


74AC169 

MC74AC169 

HD74AC169 

TC74AC174 

CD74AC174 

74AC174 

MC74AC174 

HD74AC174 

TC74AC175 

CD74AC175 

74AC175 

MC74AC175 

HD74AC175 

TC74AC191 


74AC191 

MC74AC191 


TC74AC240 

CD74AC240 

74AC240 

MC74AC240 

HD74AC240 

TC74AC241 

CD74AC241 

74AC241 

MC74AC24I 

HD74AC241 

TC74AC244 

CD74AC244 

74AC244 

MC74AC244 

HD74AC244 

TC74AC245 

CD74AC245 

74AC245 

MC74AC245 

HD74AC245 

TC74AC251 

CD74AC251 

74AC251 

MC74AC251 

HD74AC251 

TC74AC253 

CD74AC253 

74AC253 

MC74AC253 

HD74AC253 

TC74AC257 

CD74AC257 

74AC257 

MC74AC257 

HD74AC257 

TC74AC258 

CD74AC258 

74AC258 

MC74AC258 

HD74AC258 
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TC74AC259 

CANCELLED 




TC74AC273 

CD74AC273 

74AC273 

MC74AC273 

HD74AC273 

TC74AC280 

CD74AC280 



HD74AC280 

TC74AC283 

CD74AC283 



HD74AC283 

TC74AC299 

CD74AC299 

74AC299 

MC74AC299 


TC74AC323 

CD74AC323 

74AC323 

MC74AC323 


TC74AC367 




HD74AC367 

TC74AC368 




HD74AC368 

TC74AC373 

CD74AC373 

74AC373 

MC74AC373 

HD74AC373 

TC74AC374 

CD74AC374 

74AC374 

MC74AC374 

HD74AC374 

TC74AC377 


74AC377 

MC74AC377 

HD74AC377 

TC74AC390 





TC74AC393 




HD74AC393 

TC74AC520 


74AC520 

MC74AC520 


TC74AC521 


74AC521 

MC74AC521 


TC74AC533 

CD74AC533 

74AC533 

MC74AC533 


TC74AC534 

CD74AC534 

74AC534 

MC74AC534 


TC74AC540 

CD74AC540 

74AC540 

MC74AC540 

HD74AC540 

TC74AC541 

CD74AC541 

74AC541 

MC74AC541 

HD74AC541 

TC74AC563 

CD74AC563 

74AC563 

MC74AC563 


TC74AC564 

CD74AC564 

74AC564 

MC74AC564 


TC74AC573 

CD74AC573 

74AC573 

MC74AC573 

HD74AC573 

TC74AC574 

CD74AC574 

74AC574 

MC74AC574 

HD74AC574 

TC74AC620 





TC74AC623 

CD74AC623 




TC74AC640 


74AC640 

MC74AC640 


TC74AC643 


74AC643 

MC74AC643 


TC74AC646 

CD74AC646 

74AC646 

MC74AC646 

HD74AC646 

TC74AC648 

CD74AC648 

74AC648 

MC74AC648 

HD74AC648 

TC74AC670 




HD74AC670 

TC74AC821 


74AC821 



TC74AC823 


74AC823 



TC74AC825 


74AC825 

MC74AC825 


TC74AC841 


74AC841 



TC74AC843 


74AC843 

MC74AC843 


TC74ACT00 

CD74ACT00 

74ACT00 

MC74ACT00 

HD74ACT00 

TC74ACT02 

CD74ACT02 


MC74ACT02 


TC74ACT04 

CD74ACT04 

74ACT04 

MC74ACT04 

HD74ACT04 

TC74ACT08 

CD74ACT08 

74ACT08 

MC74ACT08 


TC74ACT10 

CD74ACT10 


MC74ACT10 
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TC74ACT14 

CD74ACT14 

74ACT14 

MC74ACT14 

HD74ACT14 

TC74ACT32 

CD74ACT32 

74ACT32 

MC74ACT32 


TC74ACT74 

CD74ACT74 

74ACT74 

MC74ACT74 

HD74ACT74 

TC74ACT86 

CD74ACT86 



HD74ACT86 

TC74ACT109 

CD74ACT109 

74ACT109 

MC74ACT109 

HD74ACT109 

TC74ACT112 

CD74ACT112 



HD74ACT112 

TC74ACT138 

CD74ACT138 

74ACT138 

MC74ACT138 

HD74ACT138 

TC74ACT139 

CD74ACT139 

74ACT139 

MC74ACT139 

HD74ACT139 

TC74ACT151 

CD74ACT151 

74ACT151 

MC74ACT151 

HD74ACT151 

TC74ACT153 

CD74ACT153 

74ACT153 

MC74ACT153 

HD74ACT153 

TC74ACT157 

CD74ACT157 

74ACT157 

MC74ACT157 

HD74ACT157 

TC74ACT158 

CD74ACT158 

74ACT158 

MC74ACT158 

HD74ACT158 

TC74ACT161 

CD74ACT161 

74ACT161 

MC74ACT161 

HD74ACT161 

TC74ACT163 

CD74ACT163 

74ACT163 

MC74ACT163 

HD74ACTI63 

TC74ACT164 

CD74ACT164 



HD74ACT164 

TC74ACT174 

CD74ACT174 

74ACT174 

MC74ACT174 

HD74ACT174 

TC74ACT175 

CD74ACT175 

74ACT175 

MC74ACT175 


TC74ACT240 

CD74ACT240 

74ACT240 

MC74ACT240 

HD74ACT240 

TC74ACT241 

CD74ACT241 

74ACT241 

MC74ACT241 

HD74ACT241 

TC74ACT244 

CD74ACT244 

74ACT244 

MC74ACT244 

HD74ACT244 

TC74ACT245 

CD74ACT245 

74ACT245 

MC74ACT245 

HD74ACT245 

TC74ACT251 

CD74ACT251 

74ACT251 

MC74ACT251 

HD74ACT251 

TC74ACT253 

CD74ACT253 

74ACT253 

MC74ACT253 

HD74ACT253 

TC74ACT257 

CD74ACT257 

74ACT257 

MC74ACT257 

HD74ACT257 

TC74ACT258 

CD74ACT258 

74ACT258 

MC74ACT258 

HD74ACT258 

TC74ACT273 

CD74ACT273 

74ACT273 

MC74ACT273 

HD74ACT273 

TC74ACT280 

CD74ACT280 



HD74ACT280 

TC74ACT283 

CD74ACT283 



HD74ACT283 

TC74ACT323 

CD74ACT323 

74ACT323 

MC74ACT323 


TC74ACT373 

CD74ACT373 

74ACT373 

MC74ACT373 

HD74ACT373 

TC74ACT374 

CD74ACT374 

74ACT374 

MC74ACT374 

HD74ACT374 

TC74ACT377 


74ACT377 

MC74ACT377 

HD74ACT377 

TC74ACT520 


74ACT520 

MC74ACT520 


TC74ACT521 


74ACT521 

MC74ACT521 


TC74ACT533 

CD74ACT533 

74ACT533 

MC74ACT533 


TC74ACT534 

CD74ACT534 

74ACT534 

MC74ACT534 


TC74ACT540 

CD74ACT540 

74ACT540 

MC74ACT540 

HD74ACT540 

TC74ACT541 

CD74ACT541 

74ACT541 

MC74ACT541 

HD74ACT541 

TC74ACT563 

CD74ACT563 

74ACT563 

MC74ACT563 

HD74ACT563 

TC74ACT564 

CD74ACT564 

74ACT564 

MC74ACT564 

HD74ACT564 
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TC74ACT573 

CD74ACT573 

74ACT573 

MC74ACT573 

HD74ACT573 

TC74ACT574 

CD74ACT574 

74ACT574 

MC74ACT574 

HD74ACT574 

TC74ACT640 


74ACT640 

MC74ACT640 


TC74ACT646 

CD74ACT646 



HD74ACT646 

TC74ACT648 

CD74ACT648 



HD74ACT648 

TC74ACT821 

, 

74ACT821 



TC74ACT823 


74ACT823 



TC74ACT825 


74ACT825 

MC74ACT825 


TC74ACT841 


74ACT841 



TC74ACT843 


74ACT843 

MC74ACT843 



The above is provided for information only and was gathered from the latest data available. However, the accuracy of this 
data cannot be guaranteed and Tbshiba makes no warranty as to the correctness of this information. 
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INTRODUCTION 


During the last several years, the scale of integration of LSFs has increased rapidly. 
Because of this progress, heat radiation has become a big problem, similar to the way 
that bipolar LSFs have been struggling for many years. It is well known that only 
CMOS technology can reduce this problem. The use of CMOS technology has been 
increasing in the field of LSFs such as high performance microprocessors and large 
capacity memories. Additionally, high speed CMOS devices utilizing microlithogra- 
phy technology have been developed as general purpose logic IC’s interfacing with 
these high performance LSFs. 

Since the introduction of the TC74HCxxx series as a high speed CMOS logic family 
as a new generation in 1982, TOSHIBA has produced 176 type numbers to the 
present time for use a variety of applications. Because the 74HC series is a CMOS 
design, it is susceptible to latch-up; and because of a thin gate oxide structure, 
electrostatic discharge (ESD) is also a problem. TOSHIBA has been working on 
development of CMOS devices which overcome these problems. 

In response to the latch-up and ESD issues, and, as a consequence of improve- 
ments in design rules and processes, TOSHIBA has revised the TC74HCxxx series 
and now produces the TC74HCxxxA series. This revision has ample capacity for 
handling ESD as well as the elimination of latch-up in normal applications. The 
TC74HCxxxA series also provides an increased speed of operation of 20% to 30% 
over the original series. The original TC74HCxxx series will be replaced with the ‘A” 
revision series which is upward compatible. Presently, TOSHIBA produces 169 
TC74HCxxxA part types and will have more than 210 part types. 

This book provides technical information on TOSHIBA’S TC74HCxxxA series of 
high speed C 2 MOS devices. In addition, this book contains technical information on 
TC74HCxxx products for which the ‘A” versions are still under development. 

The information contained in this data book is subject to change without notice. 
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1 . 


This technical data may be controlled under U.S. Export Administration Regulations and maybe subject 
to the approval of the U.S. Department of Commerce prior to export. Any export or re-export directly or 
indirectly, in contravention of the U.S. Export Administration Regulations is strictly prohibited. 

2. LIFE SUPPORT POLICY 

Toshiba products described in this databook are not authorized for use as critical components in life 
support systems without the written consent of the appropriate officer of Toshiba America, Inc. Life 
support systems are either systems intended for surgical implant In the body or systems which sustain life. 

A critical component is any component of a life support system whose failure to perform may cause a 
malfunction or failure of the life support system, or may affect its safety or effectiveness. 

3. The information in this databook has been carefully checked and is believed to be reliable, however, no 
responsibility can be assumed for inaccuracies that may not have been caught. All information in this 
databook is subject to change without prior notice. Furthermore. Toshiba cannot assume responsibility 
for the use of any license under the patent rights of Toshiba or any third parties. 
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1. HIGH SPEED CMOS PRODUCT GUIDE 


Type Number 

Function 

PIN 

Page 

TC74HC OOAP/AF/AFN 

QUAD 2-INPUT NAND GATE 

14 

111 

TOOAP/AF 

QUAD 2-INPUT NAND GATE 

14 

114 

02AP/AF/AFN 

QUAD 2-INPUT NOR GATE 

14 

118 

T02AP/AF 

QUAD 2-INPUT NOR GATE 

14 

121 

03AP/AF/AFN 

QUAD 2-INPUT NAND GATE (OPEN DRAIN), 

14 

125 

04AP/AF/AFN 

HEX INVERTER 

14 

128 

T04AP/AF/AFN 

HEX INVERTER 

14 

131 

U04AP/AF/AFN 

HEX INVERTER 

14 

134 

05AP/AF 

HEX BUFFER (OPEN DRAIN) 

14 

137 

07AP/AF 

HEX BUFFER (OPEN DRAIN) 

14 

140 

TC74HC 08AP/AF/AFN 

QUAD 2-INPUT AND GATE 

14 

143 

T08AP/AF 

QUAD 2-INPUT AND GATE 

14 

146 

09AP/AF 

QUAD 2-INPUT AND GATE (OPEN DRAIN) 

14 

150 

10AP/AF/AFN 

TRIPLE 3-INPUT NAND GATE 

14 

153 

1 1AP/AF/AFN 

TRIPLE 3-INPUT AND GATE 

14 

156 

14AP/AF/AFN 

HEX SCHMITT INVERTER 

14 

159 

20AP/AF/AFN 

DUAL 4-INPUT NAND GATE 

14 

162 

21AP/AF/AFN 

DUAL 4-INPUT AND GATE 

14 

165 

27AP/AF/AFN 

TRIPLE 3-INPUT NOR GATE 

14 

168 

30AP/AF/AFN 

8-INPUT NAND GATE 

14 

171 

■ 

TC74HC 32AP/AF/AFN 

QUAD 2-INPUT OR GATE 

14 

174 

T32AP/AF 

QUAD 2-INPUT OR GATE 

14 

177 

42AP/AF/AFN 

BCD TO DECIMAL DECODER 

16 

181 

51AP/AF/AFN 

DUAL 2W-2I AND / OR INVERT GATE 

14 

185 

73AP/AF 

DUAL J-K FLIP-FLOP WITH CLEAR 

14 

189 

74AP/AF/AFN 

DUAL D FLIP-FLOP WITH PRESET AND CLEAR 

14 

193 

T74AP/AF 

DUAL D FLIP-FLOP WITH PRESET AND CLEAR 

14 

197 

75AP/AF 

4-BIT D-TYPE LATCH 

16 

201 

76AP/AF 

DUAL J-K FLIP-FLOP WITH PRESET AND CLEAR 

16 

205 

77AP/AF 

4-BIT D-TYPE LATCH 

14 

209 

TC74HC 85AP/AF/AFN 

4-BIT MAGNITUDE COMPARATOR 

16 

213 

86AP/AF/AFN 

QUAD EXCLUSIVE OR GATE 

14 

219 

T86AP/AF 

QUAD EXCLUSIVE OR GATE 

14 

* 

107AP/AF/AFN 

DUAL J-K FLIP-FLOP WITH CLEAR 

14 

222 

1 09AP/AF/AFM 

DUAL J-K FLIP-FLOP WITH PRESET AND CLEAR 

16 

226 

1 12AP/AF/AFN 

DUAL J-K FLIP-FLOP WITH PRESET AND CLEAR 

16 

230 

1 1 3AP/AF 

DUAL J-K FLIP-FLOP WITH PRESET 

■SB' 

235 

1 23AP/AF/AFN 

DUAL MONOSTABLE MULTIVIBRATOR (twout = 1.0C X R X ) 

KB 

239 

125AP/AF/AFN 

QUAD BUS BUFFER (3-STATE) 

KB 

247 

126AP/AF 

QUAD BUS BUFFER (3-STATE) 

■El 

247 


3-TO-8 LINE DECODER / LATCH 

■9 

251 


QUAD 2-INPUT SCHMITT NAND GATE 

KB 

255 

1 33AP/AF 

13-INPUT NAND GATE 

K9 

258 

1 37AP/AF 

3-TO-8 LINE DECODER / LATCH 

Ha 

261 

T137AP/AF 

3-TO-8 LINE DECODER / LATCH 

HI 

266 

1 38AP/AF/AFN 

3-TO-8 LINE DECODER 

mm 

272 

T138AP/AF/AFN 

3-TO-8 LINE DECODER 

mm 

276 

139AP/AF/AFN 

DUAL 2-TO-4 LINE DECODER 

mm 

280 

T139AP/AF 

DUAL 2-TO-4 LINE DECODER 

mm 

283 

1 47AP/AF 

IO-TO-4 LINE PRIORITY ENCODER 

HI 

287 
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Type Number 

Function 

PIN 

Page 

TC74HC 148AP/AF/AFN 

8-TO-3 LINE PRIORITY ENCODER 

16 

291 

151AP/AF/AFN 

8-CHANNEL MULTIPLEXER 

16 

296 

153AP/AF/AFN 

DUAL 4-CHANNEL MULTIPLEXER 

16 

300 

154AP 

4-TO-16 LINE DECODER 

24 

304 

1 55AP/AF/AFN 

DUAL 2-TO-4 LINE DECODER 

16 

308 

157AP/AF/AFN 

QUAD 2-CHANNEL MULTIPLEXER 

16 

312 

T157AP/AF 

QUAD 2-CHANNEL MULTIPLEXER 

16 

316 

158AP/AF/AFN 

QUAD 2-CHANNEL MULTIPLEXER (INVERTED) 

16 

312 

T 1 58AP/AF 

QUAD 2-CHANNEL MULTIPLEXER (INVERTED) 

16 

316 

1 60AP/AF 

SYNCHRONOUS DECADE COUNTER WITH ASYNC. CLEAR 

16 

320 

TC74HC 161AP/AF/AFN 

SYNCHRONOUS BINARY COUNTER WITH ASYNC CLEAR 

16 

320 

1 62AP/AF 

SYNCHRONOUS DECADE COUNTER WITH SYNC. CLEAR 

16 

320 

163AP/AF/AFN 

SYNCHRONOUS BINARY COUNTER WITH SYNC. CLEAR 

16 

320 

1 64AP/AF/AFN 

8-BIT SIPO SHIFT REGISTER 

14 

330 

T 1 64AP/AF 

8-BIT SIPO SHIFT REGISTER 

14 

* 

165AP/AF/AFN 

8-BIT PISO SHIFT REGISTER 

16 

334 

166AP/AF/AFN 

8-BIT PISO SHIFT REGISTER 

16 

340 

173AP/AF 

QUAD D-TYPE REGISTER (3-STATE) 

16 

346 

1 74AP/AF/AFN 

HEX D FLIP-FLOP WITH CLEAR 

16 

351 

T174AP/AF 

HEX D FLIP-FLOP WITH CLEAR 

16 

* 

TC74HC 175AP/AF/AFN 

QUAD D FLIP-FLOP WITH CLEAR 

16 

355 

181 P 

ALITHMETIC LOGIC UNIT 

24 

359 

182AP/AF 

LOOK AHEAD CARRY LOGIC 

16 

370 

190AP/AF 

BCD UP / DOWN COUNTER 

16 

376 

191AP/AF 

4-BIT BINARY UP / DOWN COUNTER 

16 

376 

1 92AP/AF 

SYNCHRONOUS UP / DOWN DECADE COUNTER 

16 

384 

193AP/AF/AFN 

SYNCHRONOUS UP / DOWN BINARY COUNTER 

16 

384 

1 94AP/AF 

4-BIT PIPO SHIFT REGISTER 

16 

392 

195AP/AF 

4-BIT PIPO SHIFT REGISTER 

16 

398 

221AP/AF/AFN 

DUAL MONOSTABLE MULTIVIBRATOR (twout - 1.0C X R X ) 

16 

404 

TC74HC 237AP/AF 

3-TO-8 LINE DECODER / LATCH 

16 

412 

238AP/AF 

3-TO-8 LINE DECODER 

16 

417 

240AP/AF/AFW 

OCTAL BUS BUFFER (3-STATE / INVERTED) 

20 

421 

T240AP/AF/AFW 

OCTAL BUS BUFFER (3-STATE / INVERTED) 

20 

425 

241AP/AF 

OCTAL BUS BUFFER (3-STATE) 

20 

421 

T241AP/AF 

OCTAL BUS BUFFER (3-STATE) 

20 

425 

242AP/AF 

QUAD BUS TRANSCEIVER (3-STATE / INVERTED) 

14 

429 

243AP/AF 

QUAD BUS TRANSCEIVER (3-STATE) 

14 

429 

244AP/AF/AFW 

OCTAL BUS BUFFER (3-STATE) 

20 

421 

T244AP/AF/AFW 

OCTAL BUS BUFFER (3-STATE) 

20 

425 

TC74HC 245AP/AF/AFW 

OCTAL BUS TRANSCEIVER (3-STATE) 

El 

433 

T245AP/AF/AFW 

OCTAL BUS TRANSCEIVER (3-STATE) 

mm 

437 

251AP/AF 

8-CHANNEL MULTIPLEXER (3-STATE) 

BS 

441 

253AP/AF/AFN 

DUAL 4-CHANNEL MULTIPLEXER (3-STATE) 

IS 

300 

257AP/AF/AFN 

QUAD 2-CHANNEL MULTIPLEXER (3-STATE) 

16 

445 

T257AP/AF 

QUAD 2-CHANNEL MULTIPLEXER (3-STATE) 

16 

449 

258AP/AF 

QUAD 2-CHANNEL MULTIPLEXER (3-STATE / INVERTED) 

16 

445 

T258AP/AF 

QUAD 2-CHANNEL MULTIPLEXER (3-STATE / INVERTED) 

16 

449 

259AP/AF/AFN 

8-BIT ADDRESSABLE LATCH 

16 

453 

266AP/AF 

QUAD EXCLUSIVE NOR GATE 

14 

458 
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Type Number 


Function 


FIN 


TC74HC 


TC74HC 


TC74HC 


TC74HC 


TC74HC 


273AP/AF/AFW 

OCTAL D FLIP-FLOP WITH CLEAR 

20 

461 

T273AP/AF/AFW 

OCTAL D FLIP-FLOP WITH CLEAR 

20 

465 

279AP/AF 

QUAD $-R LATCH 

16 

469 

280AP/AF 

9-BIT PARITY GENERATOR / CHECKER 

14 

473 

283AP/AF/AFN 

4-BIT BINARY FULL ADDER 

16 

477 

298AP/AF 

QUAD 2-CHANNEL MULTIPLEXER / REGISTER 

16 

481 

299AP/AF 

8-BIT PIPO SHIFT REGISTER 

20 

485 

323AP/AF 

8-BIT PIPO SHIFT REGISTER 

20 

485 

352AP/AF 

DUAL 4-TO-1 MULTIPLEXER 

16 

491 

353AP/AF 

DUAL 4-TO-1 MULTIPLEXER (3-STATE) 

16 

491 

354AP/AF 

8-CHANNEL MULTIPLEXER / REGISTER 

20 

495 

356AP/AF 

8-CHANNEL MULTIPLEXER / REGISTER 

20 

501 

365AP/AF 

HEX BUS BUFFER (3-STATE) 

16 

507 

366AP/AF 

HEX BUS BUFFER (3-STATE / INVERTED) 

16 

507 

367AP/AF/AFN 

HEX BUS BUFFER (3-STATE) 

16 

511 

368AP/AF/AFN 

HEX BUS BUFFER (3-STATE / INVERTED) 

16 

511 

373AP/AF/AFW 

OCTAL D-TYPE LATCH (3-STATE) 

20 

515 

T373AP/AF/AFW 

OCTAL D-TYPE LATCH (3-STATE) 

20 

519 

374AP/AF/AFW 

OCTAL D-TYPE FLIP-FLOP (3-STATE) 

20 

523 

T374AP/AF/AFW 

OCTAL D-TYPE FLIP-FLOP (3-STATE) 

20 

527 

375AP/AF 

QUAD D-TYPE LATCH 

16 

531 

377AP/AF 

OCTAL D-TYPE FLIP-FLOP 

20 

535 

386AP/AF 

QUAD EXCLUSIVE OR GATE 

14 

539 

390AP/AF/AFN 

DUAL DECADE COUNTER 

16 

542 

393AP/AF/AFN 

DUAL BINARY COUNTER 

14 

548 

423AP/AF 

DUAL MONOSTABLE MULTIVIBRATOR (twout = 1.0-C X R X ) 

16 

552 

533AP/AF 

OCTAL D-TYPE LATCH (3-STATE / INVERTED) 

20 

515 

T533AP/AF 

OCTAL D-TYPE LATCH (3-STATE / INVERTED) 

20 

519 

534AP/AF 

OCTAL D-TYPE FLIP-FLOP (3-STATE / INVERTED) 

20 

523 

T534AP/AF 

OCTAL D-TYPE FLIP-FLOP (3-STATE / INVERTED) 

20 

527 

540AP/AF/AFW 

OCTAL BUS BUFFER (3-STATE / INVERTED) 

20 

560 

T540AP/AF/AFW 

OCTAL BUS BUFFER (3-STATE / INVERTED) 

20 

564 

541AP/AF/AFW 

OCTAL BUS BUFFER (3-STATE) 

20 

560 

T541AP/AF/AFW 

OCTAL BUS BUFFER (3-STATE) 

20 

564 

563AP/AF 

OCTAL D-TYPE LATCH (3-STATE / INVERTED) 

20 

568 

T563AP/AF 

OCTAL D-TYPE LATCH (3-STATE / INVERTED) 

20 

572 

564AP/AF 

OCTAL D-TYPE FLIP-FLOP (3-STATE / INVERTED) 

20 

576 

T564AP/AF 

OCTAL D-TYPE FLIP-FLOP (3-STATE / INVERTED) 

20 

580 

573AP/AF/AFW 

OCTAL D-TYPE LATCH (3-STATE) 

20 

568 

T573AP/AF/AFW 

OCTAL D-TYPE LATCH (3-STATE) 

20 

572 

574AP/AF/AFW 

OCTAL D-TYPE FLIP-FLOP (3-STATE) 

20 

576 

T574AP/AF 

OCTAL D-TYPE FLIP-FLOP (3-STATE) 

20 

580 

590AP/AF 

8-BIT BINARY COUNTER / REGISTER (3-STATE) 

16 

586 

592P 

8-BIT REGISTER / BINARY COUNTER 

16 

593 

593AP/AF 

8-BIT REGISTER / BINARY COUNTER (3-STATE) 

20 

* 

595AP/AF/AFN 

8-BIT SHIFT REGISTER / LATCH (3-STATE) 

16 

601 

597AP/AF 

8-BIT LATCH / SHIFT REGISTER 

16 

607 

620AP/AF 

OCTAL BUS TRANSCEIVER (3-STATE / INVERTED) 

20 

613 

623AP/AF 

OCTAL BUS TRANSCEIVER (3-STATE) 

20 

613 

640AP/AF 

OCTAL BUS TRANSCEIVER (3-STATE / INVERTED) 

20 

433 
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Type Number 


TC74HC T640AP/AF 
643AP/AF 
T643AP/AF 
646AP 
T646AP 
648AP 
T648AP 
651AP 
T651AP 
652AP 


TC74HC T652AP 

670AP/AF 

688AP/AF 

T688AP/AF 

690AP/AF 

691AP/AF 

692AP/AF 

693AP/AF 

696P 

697P 


TC74HC 698P 
699P 

4002AP/AF 

4016AP/AF 

4017P/F 

4020AP/AF/AFN 

4022AP/AF 

4024AP/AF 

4028AP/AF 

4040AP/AF/AFN 

TC74HC 4049AP/AF/AFN 
4050AP/AF/AFN 
4051AP/AF 
4052AP/AF 
4053AP/AF/AFN 
4060AP/AF 
4066AP/AF/AFN 
4072AP/AF 
4075AP/AF 
4078AP/AF 


TC74HC 4094AP/AF/AFN 
40102P 
40103P 
40105AP/AF 
43 1 6AP/AF 
4351AP/AF 
4352AP/AF 
4353AP/AF 
451 1 AP/AF 
45 MAP 


Function 


BUS TRANSCEIVER 
BUS TRANSCEIVER 
BUS TRANSCEIVER 
BUS TRANSCEIVER 
BUS TRANSCEIVER 
BUS TRANSCEIVER 
BUS TRANSCEIVER 
BUS TRANSCEIVER 
BUS TRANSCEIVER 
BUS TRANSCEIVER 


(3-STATE / INVERTED) 

(3-STATE) 

(3-STATE) 

/REGISTER (3-STATE) 

( REGISTER (3-STATE) 

/ REGISTER (3-STATE / INVERTED) 
/ REGISTER (3-STATE / INVERTED) 
/ REGISTER (3-STATE / INVERTED) 
/ REGISTER (3-STATE / INVERTED) 
/ REGISTER (3-STATE) 


OCTAL BUS TRANSCEIVER / REGISTER (3-STATE) 

4-WORD X 4-BIT REGISTER FILE (3-STATE) 

8-BIT EQUALITY COMPARATOR 
8-BIT EQUALITY COMPARATOR 
DECADE COUNTER REGISTER (3-STATE) 

4-BIT BINARY COUNTER REGISTER (3-STATE) 

DECADE COUNTER REGISTER (3-STATE) 

4-BIT BINARY COUNTER REGISTER (3-STATE) 

UP / DOWN DECADE COUNTER / REGISTER (3-STATE) 

UP / DOWN 4-BIT BINARY COUNTER / REGISTER (3-STATE) 


UP / DOWN DECADE COUNTER / REGISTER (3-STATE) 

UP / DOWN 4-BIT BINARY COUNTER / REGISTER (3-STATE) 

DUAL 4-INPUT NOR GATE 

QUAD BILATERAL SWITCH 

DECADE COUNTER / DIVIDER 

14-STAGE BINARY COUNTER 

OCTAL COUNTER / DIVIDER 

7- STAGE BINARY COUNTER 
BCD TO DECIMAL DECODER 
12-STAGE BINARY COUNTER 

HEX BUFFER (INVERTED) 

HEX BUFFER 

8- CHANNEL ANALOG MULTIPLEXER 
DUAL 4-CHANNEL ANALOG MULTIPLEXER 
TRIPLE 2-CHANNEL ANALOG MULTIPLEXER 
14-STAGE BINARY COUNTER / OSCILLATOR 
QUAD BILATERAL SWITCH 

DUAL 4-INPUT OR GATE 
TRIPLE 3-INPUT OR GATE 
8-INPUT OR / NOR GATE 


8-BIT SIPO SHIFT REGISTER / LATCH (3-STATE) 
DUAL BCD PROGRAMMABLE DOWN COUNTER 
8-BIT BINARY PROGRAMMABLE DOWN COUNTER 
4-BIT x 16-WORD FIFO REGISTER 
QUAD BILATERAL SWITCH 
8-CHANNEL ANALOG MULTIPLEXER 
DUAL 4-CHANNEL ANALOG MULTIPLEXER 
TRIPLE 2-CHANNEL ANALOG MULTIPLEXER 
BCD TO 7 SEGMENT LATCH / DECODER / DRIVER 
4-TO-16 LINE DECODER / LATCH 
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Type Number 

Function 

PIN 

Page 

TC74HC 451 SAP 

4-TO-16 LINE DECODER / LATCH (INVERTED) 

24 

770 

4518P 

DUAL DECADE COUNTER 

16 

774 

4520P/F 

DUAL 4-BIT BINARY COUNTER 

16 

774 

4538AP/AF/AFN 

DUAL MONOSTABLE MULTIVIBRATOR 

16 

781 

4543AP/AF 

BCD TO 7 SEGMENT LATCH ! DECODER / DRIVER 

16 

789 

T7007AP/AF 

HEX BUFFER 

14 

794 

7240AP/AF 

OCTAL BUS BUFFER (3-STATE / INVERTED) 

20 

797 

7241AP/AF 

OCTAL BUS BUFFER (3-STATE) 

20 

797 

7244AP/AF 

OCTAL BUS BUFFER (3-STATE) 

20 

797 

7266AP/AF 

QUAD EXCLUSIVE NOR GATE 

14 

458 

TC74HC 7292P 

PROGRAMMABLE DIVIDER / TIMER 

16 

801 

7294P 

PROGRAMMABLE DIVIDER / TIMER 

16 

801 

7640AP/AF 

OCTAL BUS TRANSCEIVER (3-STATE / INVERTED) 

20 

* 

7643AP/AF 

OCTAL BUS TRANSCEIVER (3-STATE) 

20 

* 

7645AP/AF 

OCTAL BUS TRANSCEIVER (3-STATE) 

20 

* 


1 All 24pin DIP products are provided in the 300mil narrow package. 
I * denotes products under development. 
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CHANGE-OVER TO THE NEW ENHANCED VERSION PHASE II 


Since 1982 TOSHIBA has been producing 176 types of 
TC74HCxxx series, which are well accepted in the world-wide 
market place. 

In 1987, applying enhanced design and process technology, 
TOSHIBA developed the “A” version of that series. 

The new enhanced TC74HCxxxA series offers higher AC 
performance, ESDS, reliability, and so on, while maintaining the 
compatibility with the old version and JEDEC standard 
specification. 

TOSHIBA recommends customers replace the TC74HCxxx 
series with the new TC74HCxxxA series. 


By the end of March, 1989, we have successfully changed-over 
the first group of 100 part numbers. 

The second group, 32 types are listed in the table below, are 
projected to be discontinued by the end of March, 1990. 

TOSHIBA would like customers to consider those enhanced 
types and cooperate in the change-over from the old version. 

TOSHIBA believes that the new, enhanced version will con- 
tribute to the achievement of better performance of the final 
equipment. 


DISCONTINUED TYPE LIST [ Ph-II ] 


TYPE NAME 

FUNCTION 

REPLACEMENT 

TC74HC 30P/F 
86P/F 
107P/F 
113P/F 
153P/F 
173P/F 
192P/F 
193P/F 
194P/F 
195P/F 

8-INPUT NAND GATE 

QUAD EXCLUCIVE OR GATE 

DUAL J-K FLIP-FLOP WITH CLEAR 

DUAL J-K FLIP-FLOP WITH PRESET 

DUAL 4-CHANNEL MULTIPLEXER 

QUAD D-TYPE REGISTER (3-STATE) 

SYNC. UP /DOWN DECADE COUNTER 
SYNC. UP /DOWN BINARY COUNTER 

4-BIT PIPO SHIFT REGISTER 

4-BIT PIPO SHIFT REGISTER 

TC74HC 30AP/AF/AFN 
86AP/AF/AFN 
107AP/AF/AFN 
113AP/AF 
153AP/AF/AFN 
173AP/AF 
192AP/AF 
193AP/AF/AFN 
194AP/AF 
195AP/AF 

TC74HC 237 P/F 
253P/F 
259P/F 
279P/F 
354P/F 
356P/F 
365P/F 
366P/F 
377P/F 
4020P/F 

3-TO-8 LINE DECODER / LATCH 

DUAL 4-CH MULTIPLEXER (3-STATE) 

8-BIT ADDRESSABLE LATCH 

QUAD S-R LATCH 

8-CHANNEL MULTIPLEXER / REGISTER 
8-CHANNEL MULTIPLEXER / REGISTER 
HEX BUS BUFFER (3-STATE) 

HEX BUS BUFFER (3-STATE /INV.) 

OCTAL D-TYPE FLIP-FLOP 

14-STAGE BINARY COUNTER 

TC74HC 237AP/AF 

253AP/AF/AFN 

259AP/AF/AFN 

279AP/AF 

354AP/AF 

356AP/AF 

365AP/AF 

366AP/AF 

377AP/AF 

4020AP/AF/AFN 

TC74HC 4040P/F 
4049P/F 
4050P/F 
4060P/F 
4066P/F 
4072P/F 
4078P/F 
4094P/F 
4514P 
4515P 

12-STAGE BINARY COUNTER 

HEX BUFFER (INV.) 

HEX BUFFER 

14-STAGE BINARY COUNTER/OSCILATOR 
QUAD BILATERAL SWITCH 

DUAL 4-INPUT OR GATE 

8-INPUT OR / NOR GATE 

8-BIT SIPO SHIFT REGISTER / LATCH 
4-TO-16 LINE DECODER / LATCH 

4-TO-16 LINE DECODER / LATCH (INV.) 

TC74HC 4040AP/AF/AFN 
4049AP/AF/AFN 
4050AP/AF/AFN 
4060AP/AF 
4066AP/AF/AFN 
4072AP/AF 
4078AP/AF 
4094AP/AF/AFN 
4514AP 

4515AP 

TC74HC 453SP/F 
4543P/F 

DUAL MONOSTABLE MULTIVIBRATOR 
BCD T0 7SEG. LATCH/DECODER/DRIVER 

TC74HC 4538AP/AF/AFN 
4543AP/AF 
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DISCONTINUED TYPE LIST [ Ph- 1 ] 1989 March.- 


TYPE NAME 

FUNCTION 

REPLACEMENT 

TC7.4HC OOP/F 

QUAD 2-INPUT NAND GATE 

TC74HC OOAP/AF/AFN 

02P/F 

QUAD 2-INPUT NOR GATE 

02AP/AF/AFN 

03P/F 

QUAD 2-INPUT 'NAND GATE (OPEN DRAIN) 

03AP/AF/AFN 

04P/F 

HEX INVERTER 

04AP/AF/AFN 

T04P/F 

HEX INVERTER 

T04AP/AF/AFN 

U04P/F 

HEX INVERTER 

U04AP/AF/AFN 

08P/F 

QUAD 2-INPUT AND GATE 

08AP/AF/AFN 

10P/F* 

TRIPPLE 3-INPUT NAND GATE 

10AP/AF/AFN 

11P/F 

TRIPPLE 3-INPUT AND GATE 

11AP/AF/AFN 

14P/F 

HEX SCHMITT INVERTER 

14AP/AF/AFN 

TC74HC 20P/F 

DUAL 4-INPUT NAND GATE 

TC74HC 20AP/AF/AFN 

21P/F 

DUAL 4-INPUT AND GATE 

21AP/AF/AFN 

27P/F 

TRIPPLE 3-INPUT NOR GATE 

27AP/AF/AFN 

32P/F 

QUAD 2-INPUT OR GATE 

32AP/AF/AFN 

42P/F 

BCD TO DECIMAL DECODER 

42AP/AF/AFN 

51P/F 

DUAL 2W-2I AND / OR INVERT GATE 

51AP/AF/AFN 

73P/F 

DUAL J-K FLIP-FLOP WITH CLEAR 

73AP/AF 

74P/F 

DUAL D FLIP-FLOP WITH PRESET AND CLEAR 

74AP/AF/AFN 

75P/F 

4-BIT D-TYPE LATCH 

75AP/AF 

76P/F 

DUAL J-K FLIP-FLOP WITH PRESET AND CLEAR 

76AP/AF 

TC74HC 77P/F 

4-BIT D-TYPE LATCH 

TC74HC 77AP/AF 

85P/F 

4-BIT MAGNITUDE COMPARATOR 

85AP/AF/AFN 

109P/F 

DUAL J-K FLIP-FLOP WITH PRESET AND CLEAR 

109AP/AF/AFN 

125P/F 

QUAD BUS BUFFER (3-STATE) 

125AP/AF/AFN 

126P/F 

QUAD BUS BUFFER (3-STATE) 

126AP/AF 

131P/F 

3-TO-8 LINE DECODER / LATCH 

131AP/AF 

132P/F 

QUAD 2-INPUT SCHMITT NAND 

132AP/AF/AFN 

133P/F 

13-INPUT NAND GATE 

133AP/AF 

137P/F 

3-TO-8 LINE DECODER / LATCH 

137AP/AF 

138P/F 

3-TO-8 LINE DECODER 

138AP/AF/AFN 

TC74HC T138P/F 

3-TO-8 LINE DECODER 

TC74HCT 138AP/AF/AFN 

139P/F 

DUAL 2-T04 LINE DECODER 

139AP/AF/AFN 

151P/F 

8-CHANNEL MULTIPLEXER 

151AP/AF/AFN 

154P 

4-TO-16 LINE DECODER 

154AP 

155P/F 

DUAL 2-TO-4 LINE DECODER 

155AP/AF/AFN 

157P/F 

QUAD 2-CHANNEL MULTIPLEXER 

157AP/AF/AFN 

158P/F 

QUAD 2-CHANNEL MULTIPLEXER (INV.) 

158AP/AF/AFN 

160P/F 

SYNC. DECADE COUNTER WITH ASYNC. CLEAR 

160AP/AF 

161P/F 

SYNC. BINARY COUNTER WITH ASYNC. CLEAR 

161AP/AF/AFN 

162P 

SYNC. DECADE COUNTER WITH SYNC. CLEAR 

162AP/AF 

TC74HC 163P/F 

SYNC. BINARY COUNTER WITH SYNC. CLEAR 

TC74HC 163AP/AF/AFN 

164P/F 

8-BIT SIPO SHIFT REGISTER 

164AP/AF/AFN 

165P/F 

8-BIT PISO SHIFT REGISTER 

165AP/AF/AFN 

166P/F 

8-BIT PISO SHIFT REGISTER 

166AP/AF/AFN 

174P/F 

HEX D FLIP-FLOP WITH CLEAR 

174AP/AF/AFN 

175P/F 

QUAD D FLIP-FLOP WITH CLEAR 

175AP/AF/AFN 

238P/F 

3-TO-8 LINE DECODER 

238AP/AF 

240P/F 

OCTAL BUS BUFFER (3-STATE ! INV.) 

240AP/AF/AFW 

T240P 

OCTAL BUS BUFFER (3-STATE / INV.) 

T240AP/AF/AFW 

241P/F 

OCTAL BUS BUFFER (3-STATE) 

241AP/AF 
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DISCONTINUED TYPE LIST [ Ph- I ] 1989 March.- 


TYPE NAME 

FUNCTION 

REPLACEMENT 

TC74HC T241P/F 

OCTAL BUS BUFFER (3-STATE) 

TC74HC T241 AP/AF 

244P/F 

OCTAL BUS BUFFER (3-STATE) 

244AP/AF/AFW 

T244P/F 

OCTAL BUS BUFFER (3-STATE 

T244AP/AF/AFW 

245P/F 

OCTAL BUS TRANSCEIVER (3-STATE) 

245AP/AF/AFW 

T245P/F 

OCTAL BUS TRANSCEIVER (3-STATE) 

T245AP/AF/AFW 

251P/F 

8-CHANNEL MULTIPLEXER (3-STATE) 

251 AP/AF 

257P/F 

QUAD 2-CHANNEL MULTIPLEXER (3-STATE) 

257AP/AF/AFN 

258P/F 

QUAD 2-CHANNEL MULTIPLEXER (3-STATE / INV.) 

258AP/AF 

273P/F 

OCTAL D FLIP-FLOP WITH CLEAR 

273AP/AF 

280P/F 

9-BIT PARITY GENERATOR / CHECKER 

280AP/AF 

TC74HC 283 P/F 

4-BIT BINARY FULL ADDER 

TC74HC 283AP/AF/AFN 

298P/F 

QUAD 2-CHANNEL MULTIPLEXER / REGISTER 

298AP/AF 

299P 

8-BIT PIPO SHIFT REGISTER 

299AP/AF 

323P 

8-BIT PIPO SHIFT REGISTER 

323AP/AF 

3 67 P/F 

HEX BUS BUFFER (3-STATE) 

367AP/AF/AFN 

368P/F 

HEX BUS BUFFER (3-STATE / INV.) 

368AP/AF/AFN 

37 3 P/F 

OCTAL D-TYPE LATCH (3-STATE) 

373AP/AF/AFW 

374P/F 

OCTAL D FLIP-FLOP (3-STATE) 

374AP/AF/AFW 

T374P/F 

OCTAL D FLIP-FLOP (3-STATE) 

T374AP/AF/AFW 

375P/F 

QUAD D-TYPE LATCH 

375AP/AF 

TC74HC 386P/F 

QUAD EXCLUSIVE OR GATE 

TC74HC 3 86 AP/AF 

390P/F 

DUAL DECADE COUNTER 

390AP/AF/AFN 

393P/F 

DUAL BINARY COUNTER 

393AP/AF/AFN 

633P/F 

OCTAL D-TYPE LATCH (3-STATE / INV.) 

5 33 AP/AF 

634P/F 

OCTAL D FLIP-FLOP (3-STATE / INV.) 

534AP/AF 

540P/F 

OCTAL BUS BUFFER (3-STATE / INV.) 

540AP/AF/AFW 

541 P/F ! 

OCTAL BUS BUFFER (3-STATE) 

541AP/AF/AFW 

563P/F 

OCTAL D-TYPE LATCH (3-STATE / INV.) 

563AP/AF 

564P/F 

OCTAL D FLIP-FLOP (3-STATE / INV.) 

564AP/AF 

573P/F 

OCTAL D-TYPE LATCH (3-STATE) 

573AP/AF/AFW 

TC74HC 574P/F 

OCTAL D FLIP-FLOP (3-STATE) 

TC74HC 574AP/AF 

595P 

8-BIT SHIFT REGISTER /LATCH (3-STATE) 

595AP/AF/AFN 

597P/F 

8-BIT LATCH / SHIFT REGISTER 

597AP/AF 

640P/F 

OCTAL BUS TRANSCEIVER (3-STATE / INV.) 

640AP/AF 

T640P/F 

OCTAL BUS TRANSCEIVER (3-STATE / INV.) 

T640AP/AF 

643P/F 

OCTAL BUS TRANSCEIVER (3-STATE) 

643AP/AF 

T643P/F 

OCTAL BUS TRANSCEIVER (3-STATE) 

T643AP/AF 

646P 

OCTAL BUS TRANSCEIVER /REGISTER (3-STATE) 

646AP 

T646P 

OCTAL BUS TRANSCEIVER /REGISTER (3-STATE) 

T646AP 

648P 

OCTAL BUS TRANSCEIVER /REGISTER (3-STATE / INV.) 

648AP 

TC74HC T648P 

OCTAL BUS TRANSCEIVER /REGISTER (3-STATE / INV.) 

TC74HC T648AP 

651P 

OCTAL BUS TRANSCEIVER /REGISTER (3-STATE / INV.) 

651AP 

T651P 

OCTAL BUS TRANSCEIVER /REGISTER (3-STATE / INV.) 

T651AP 

652P 

OCTAL BUS TRANSCEIVER /REGISTER (3-STATE) 

652AP 

T652P 

OCTAL BUS TRANSCEIVER /REGISTER (3-STATE) 

T652AP 

688P/F 

8-BIT EQUARITY COMPARATOR 

688AP/AF 

4002P/F 

DUAL 4-INPUT NOR GATE 

4002AP/AF 

407 5 P/F 

TRIPLE 3-INPUT OR GATE 

4075 AP/AF 

T7007P/F 

HEX BUFFER 

T7 007 AP/AF 

7266P/F 

QUAD EXCLUSIVE NOR GATE 

7266AP/AF 
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HIGH SPEED CMOS SELECTION GUIDE 



NAND 

NOR 

AND 

OR 

INVERTER, BUFFER 

EXCLUCIVE OR / NOR 
SCHIMITT TRIGGER 
MULTI FUNCTION 
LEVELSHIFTER 



HCOOA HCTOOA HC03A HC10A HC20A HC30A HC132A HC133A 

HC02A HCT02A HC27A HC4002A HC4078A 

HC08A HCT08A HC09A HC11A HC21A 

HC32A HCT32A HC4072A HC4075A HC4078A 

HC04A HCT04A HCU04A HC05A HC07A HC14A HC4049A 

HC4050A HCT7007A 

HC86A HCT86A HC266A HC386A HC7266A 

HC14A HC132A 

HC51A 

HC4049A HC4050A 


HC125A HC126A HC240A HCT240A HC241A HCT241A HC244A 
HCT244A HC365A HC366A HC367A HC368A HC540A HCT540A 
HC541A HCT541A HC7240A HC7241A HC7244A 


BUS TRANSCEIVER 

HC242A 

HC243A 

HC245A HCT245A 

HC620A HC623A HC640A 


HCT640A 

HC643A 

HCT643A 

HC646A 

HCT646A 

HC648A 

HCT648A 


HC651A 

HCT651A 

HC652A 

HCT652A 

HC7640A 

HC7643A 

HC7645A 



HC73A HC76A HC107A HC109A HC112 HC113A 


HC74A HCT74A HC174A HOT 174 A HC175A HC273A HCT273A HC377A 


HC374A 

HCT374A 

HC534A 

HCT534A 

HC564A 

HCT564 

HC574A 

HCT574 

HC646A 

HCT646A 

HC648A 

HCT648A 

HC651A 

HCT651A 

HC652A 

HCT652A 




MULTI VIBRATOR 


DECODER 


HC75A HC77A HC259A HC279A HC375A 


HC373A HCT373A HC533A HCT533A HC563A HCT563 
HC573A HCT573 


HC4538A HC123A HC221A HC423A 


HC42A HC131A HC137A HCT137 HC138A HCT138A HC139A 
HC154A HC155A HC237A HC238A HC4028A HC4514A HC4515A 


HC4511A HC4543A 


ENCODER 

HC147A HC148A 

REGISTER 

HC164A HCT164A HC165A HC166A HC173A HC194A HC195A 

TIC299A HC323A HC595A HC597A HC4094A HC670A HC40105A 



HC161A HC163A HC191A HC193A HC393A HC590A HC592 
HC593A HC691 HC693 HC697 HC699 HC4520 


HC160A HC162A HC190A HC192A HC390A HC690 HC692 
HC696 HC698 HC4518 


MULTIPLEXER 


ANALOG 


DIGITAL 


HC4017 

HC40102 

HC4020A 

HC40103 

HC4022 

HC7292 

HC4024A 

HC7294 

HC4040A 

HC4060A 


HC4051A 

HC4052A HC4053A HC4351A HC4352A HC4353A 

HC151A 

HC253A 

1 HC353A 

HC153A 

HC257A 

HC354A 

HC157A 

HCT257A 

HC356A 

HCT157A 

HC258A 

HC158A 

HCT258A 

HCT158A 

HC298A 

HC251A 

HC352A 


ANALOG SWITCH 


COMPARATOR 


ADDER 


ALU 


PARITY TREE 


HC4016A HC4066A HC4316A 


HC85A HC688A HCT688A 


HC283A 


HC181 HC182A 


HC283A 


Including under development type number 


HC-12 








































GATE 


Type 

Function 

Equivalent 

Equivalent 

Pin 

Number 

LSTTL 

CMOS. 

Number 

74HC 00 

QUAD 2-INPUT NAND GATE 

LSOO 

4011, 7400 

14 

74HC TOO 

QUAD 2-INPUT NAND GATE 

LSOO 

4011, 7400 

14 

74HC 03 

QUAD 2-INPUT NAND GATE (OPEN DRAIN) 

LS03 

*40107, *5029 

14 

74HC 10 

TRIPLE 3-INPUT NAND GATE 

LS10 

4023 

14 

74HC 20 

DUAL 4-INPUT NAND GATE 

LS20 

4012 

14 

74HC 30 

8- INPUT NAND GATE 

LS30 

4068 

14 

74HC 133 

13-INPUT NAND GATE 

LS133 


16 

74HC 02 

QUAD 2- INPUT NOR GATE 

LS02 

4001 

14 

74HC T02 

QUAD 2-INPUT NOR GATE 

LS02 

4001 

14 

74HC 27 

TRIPLE 3-INPUT NOR GATE 

LS27 

4025, *4000 

14 

74HC4002 

DUAL 4- INPUT NOR GATE 

*LS25 

4002 

14 

74HC4078 

8-INPUT OR/NOR GATE 


4078 

14 

74HC 08 

QUAD 2-INPUT AND GATE 

LS08 

4081 

14 

74HC T08 

QUAD 2-INPUT AND GATE 

LS08 

4081 

14 

74HC 09 

QUAD 2-INPUT AND GATE (OPEN DRAIN) 

LS09 

4081 

14 

74HC 11 

TRIPLE 3- INPUT AND GATE 

LS11 

4073 


74HC 21 

DUAL 4- INPUT AND GATE 

LS21 

4082 


74HC 32 

QUAD 2- INPUT OR GATE 

LS32 

4071 

14 

74HC 32 

QUAD 2-INPUT OR GATE 

LS32 

4071 

14 

74HC4075 

TRIPLE 3-INPUT OR GATE 


4075 

14 

74HC4072 

DUAL 4-INPUT OR GATE 


4072 

14 

74HC4078 

8-INPUT OR/NOR GATE 


4078 

14 

74HC 04 

HEX INVERTER 

LS04 

*4069U 

14 

74HC T04 

HEX INVERTER 

LS04 

*4069U 

14 

74HC U04 

HEX INVERTER (SINGLE STAGE) 

*LS04 

4069U, 7404U 

14 

74HC 05 

HEX INVERTER (OPEN DRAIN) 

*LS04 

*4069U 

14 

74HC 51 

DUAL 2W-2I AND/OR INVERT GATE 

LS51 

*4085 

14 

74HC 86 

QUAD EXCLUSIVE OR GATE 

LS86.LS386 

4030 

14 

74HC T86 

QUAD EXCLUSIVE OR GATE 

LS88.LS386 

4030 

14 

74HC 266 

QUAD EXCLUSIVE NOR GATE (OPEN DRAIN) 

LS266 

4077 

14 

74HC7266 

QUAD EXCLUSIVE NOR GATE 

*LS266 

4077 

14 

74HC 386 

QUAD EXCLUSIVE OR GATE 

LS86.LS386 

4030 

14 

74HC 14 

HEX SCHMITT INVERTER 

LS14 

4584 

14 

74HC 132 

QUAD 2-INPUT SCHMITT NAND 

LS132 

4093 

•14 


* Suggested alternative 



HC-13 














HC-14 









GATE (Continued) 


DUAL 4- INPUT NAND GATE 


Positive logic; Y = ABCD 


VCC 2d 2C NC 2b 2 A 2Y 


■QlQlESKaiEEiaiEll 



luiQiaiDiBiiaial 


lA IB NC 1C ID 1Y OND 


TRIPLE 3-INPUT NOR GATE 


Positive logic: Y = A+B+C 


VCC 1C 1Y 3C 3B ,3a 3Y 


■E3li3IESIE9l!EII9IEll 



■aiBiaiDiBiaiQi 


•lA lB 2A 2 b 2C 2Y OND 


QUAD 2- INPUT OR GATE 

32 

T32 

Positive logic: Y = A+B 

VCC 4b 4A 4Y 3b 3a 3Y 


■ciEiEiHisinini 





1A IB 1Y 2a 2b 2Y OND 



lA 2 a 2B. 2C 2D 2Y OND 


HC-15 






GATE (Continued) 

QUAD 2-INPUT EXCLUSIVE-OR GATE 
86 
T86 

Positive logic: Y=A©B=AB+AB 



1A IB 1Y 2A 2B 2Y OND 

13- INPUT NAND GATE 
133 

Positive logic: Y=ABCDEFGHIJKLM 

VOC U L K J I H Y 





(BiaiaiBiQBaiaiai 


A B C D E P 0 OND 

QUAD 2-INPUT EXCLUSIVE-OR GATE 
386 

Positive logic: Y=A©B=AB+AEr 


QUAD 2-INPUT SCHMITT NAND GATE 
132 

Positive logic: Y = ~W 

vcc 4B 4 A 4Y 3B 3a 3Y 



1A IB 1Y 2a SB 2Y OND 


QUAD 2-INPUT EXCLUSIVE-NOR GATE 
266 

7266 _ 
Positive logic: Y=A©B=AB+AB 



loiBiaiBiaiaiBi 


1A IB 1Y 2Y 2a 2b OND 

DUAL 4-INPUT NOR GATE 
4002 

Positive logic: Y=A+B+C+D 



HC-16 








HC-17 








BUFFER 


Type 

Function 

Equivalent 

Equivalent 

Pin 

Number 

LSTTL 

CMOS. 

Number 

74HC 07 

HEX BUFFER 

■ 

| 

14 

74HCT7007 

HEX BUFFER 

1 


14 

74HC4049 

HEX BUFFER (INVERTING) 

| 

1 

16 

74HC4050 

HEX BUFFER 



16 

74HC 125 

QUAD BUS BUFFER 

LS125 

5024 

14 

74HC 126 

QUAD BUS BUFFER 

LS126 

5025 

14 

74HC 240 

OCTAL BUS BUFFER (INVERTING) 

LS240 


20 

74HCT240 

OCTAL BUS BUFFER (INVERTING) 

LS240 


20 

74HC 241 

OCTAL BUS BUFFER 

LS241 


20 

74HCT241 

OCTAL BUS BUFFER 

LS241 


20 

74HC 244 

OCTAL BUS BUFFER 

LS244 


20 

74HCT244 

OCTAL BUS BUFFER 

LS244 


20 

74HC 365 

HEX BUS BUFFER 

LS365A 


16 

74HC 366 

HEX BUS BUFFER (INVERTING) 

LS366A 


16 

74HC 367 

HEX BUS BUFFER 

LS367A 

5012 

16 

74HC 368 

HEX BUS BUFFER (INVERTING) 

LS368A 


16 

74HC 540 

OCTAL BUS BUFFER (INVERTING) 

LS540 


20 

74HCT540 

OCTAL BUS BUFFER (INVERTING) 

LS540 


20 

74HC 541 

OCTAL BUS BUFFER 

LS541 


20 

74HCT541 

OCTAL BUS BUFFER 

LS541 


20 

74HC7240 

OCTAL BUS BUFFER (SCHMITT IN) 

LS240 


20 

74HC7241 

OCTAL BUS BUFFER (SCHMITT IN) 

LS241 


20 

74HC7244 

OCTAL BUS BUFFER (SCHMITT IN) 

LS244 


20 

74HC 242 

QUAD BUS TRANSCEIVER (INVERTING) 

LS242 


14 

74HC 243 

QUAD BUS TRANSCEIVER 

LS243 


14 

74HC 245 

OCTAL BUS TRANSCEIVER 

LS245 


20 

74HCT2.45 

OCTAL BUS TRANSCEIVER 

LS245 


20 

74HC 620 

OCTAL BUS TRANSCEIVER (INVERTING) 

LS620 


20 

74HC 623 

OCTAL BUS TRANSCEIVER 

LS623 


20 

74HC 640 

OCTAL BUS TRANSCEIVER (INVERTING) 

LS640 


20 

74HCT640 

OCTAL BUS TRANSCEIVER (INVERTING) 

LS640 


20 

74HC 643 

OCTAL BUS TRANSCEIVER 

LS643 


20 

74HCT643 

[ OCTAL BUS TRANSCEIVER 

LS643 


20 

74HC7640 

, OCTAL BUS TRANSCEIVER (INVERTING) 

LS640 


20 

74HC7643 

OCTAL BUS TRANSCEIVER 

LS643 

j 

20 

74HC7645 

! OCTAL BUS TRANSCEIVER 

LS245 


20 


* Suggested alternative 



HC-18 














HC-19 






HC-20 







HC-21 









HC-22 








BUFFER ( Cont i nued ) 

OCTAL BUS TRANSCEIVER 
7645 



HC-23 



FLIP-FLOP 


Type 

Number 

Function 

Equivalent 

LSTTL 

Equivalent 

CMOS. 

Pin 

Numbd 

74HC 73 

DUAL J-K FLIP-FLOP WITH CLEAR 

LS73A.LS107A 


14 

74HC 76 

DUAL J-K FLIP-FLOP WITH PRESET 

AND CLEAR 

LS76A.LS112A 

4027,7476 

16 

74HC 107 

DUAL J-K FLIP-FLOP WITH CLEAR 

LS107A.LS73A 


14 

74HC 109 

DUAL J-K FLIP-FLOP WITH PRESET 

AND CLEAR 

LS109A 


16 

74HC 112 

DUAL J-K FLIP-FLOP WITH PRESET 

AND CLEAR 

LS76A,LS112A 

4027,7476 

16 

74HC 113 

DUAL J-K FLIP-FLOP WITH PRESET 

LS113A 


14 

74HC 74 

DUAL D F/F WITH PRESET AND CLEAR 

LS74A 

4013 

14 

74HC T74 

DUAL D F/F WITH PRESET AND CLEAR 

LS74A 

4013 

14 

74HC 174 

HEX D FLIP-FLOP WITH CLEAR 

LS174 

40174 

16 

74HCT174 

HEX D FLIP-FLOP WITH CLEAR 

LS174 

40174 

16 

74HC 175 

QUAD D FLIP-FLOP WITH CLEAR 

LS175 

40175 

16 

74HC 273 

OCTAL D FLIP-FLOP WITH CLEAR 

LS273 


20 

74HCT273 
74HC 377 

OCTAL D FLIP-FLOP WITH CLEAR 

OCTAL D-TYPE FLIP-FLOP 

LS273 


20 

20 

74HC 374 

OCTAL D-TYPE FLIP-FLOP (3-STATE) 

LS374.LS574 


20 

74HCT374 

OCTAL D-TYPE FLIP-FLOP (3-STATE) 

LS374 ,LS574 


20 

74HC 534 

OCTAL D-TYPE FLIP-FLOP (3-STATE/INV. ) 

LS534 


20 

74HCT534 

OCTAL D-TYPE 'FLIP-FLOP (3-STATE/INV.) 

LS534 


20 

74HC 564 

OCTAL D-TYPE FLIP-FLOP (3-STATE/INV.) 

LS564 


20 

74HCT564 

OCTAL D-TYPE FLIP-FLOP (3-STATE/INV.) 

LS564 


20 

74HC 574 

OCTAL D-TYPE FLIP-FLOP (3-STATE) 

LS374.LS574 


20 

74HCT574 

OCTAL D-TYPE FLIP-FLOP (3-STATE) 

LS374.LS574 


20 

74HC 646 

OCTAL BUS TRANSCEIVER/REGISTER 

LS646 


24 

74HCT646 

OCTAL BUS TRANSCEIVER/REGISTER 

LS646 


24 

74HC 648 

OCTAL BUS TRANSCEIVER/REGISTER (INV.) 

LS648 


24 

74HCT648 

OCTAL BUS TRANSCEIVER/REGISTER (INV.) 

LS648 


24 

74HC 651 

OCTAL BUS TRANSCEIVER/REGISTER (INV.) 

LS651 


24 

74HCT651 

OCTAL BUS TRANSCEIVER/REGISTER (INV.) 

LS651 


24 

74HC 652 

OCTAL BUS TRANSCEIVER/REGISTER 

LS652 


24 

74HCT652 

OCTAL BUS TRANSCEIVER/REGISTER 

LS652 


24 


* Suggested alternative 



HC-24 












FLIP-FLOP (Continued) 

DUAL J-K FLIP-FLOP WITH PRESET AND 
CLEAR 

76 


IK IQ IQ GND 2K 2Q 2Q 2j 



1CK lPR 1CLR lj VCXJ 2CK 2PR 2CLR 


DUAL J-K FLIP-FLOP WITH PRESET AND 
CLEAR 

109 


VCC 2CLR 2J 2K 2CK 2PR 2Q 2Q 



1CLR 1J IK 1CK 1PR IQ IQ GND 


DUAL J-K FLIP-FLOP WITH PRESET AND 
CLEAR 

112 

VCC 1CLR2CLR2CK 2K 2j *2PR 2 q 


FI Fl FI r#| 15 MB 


1 

n 

wM 1 

m 

1 

IP 

|B|a|g|H|a|B|Hi 


HEX D FLIP-FLOP WITH CLEAR 

174 

T174 

vcc 6Q 6 d 5D 5Q 4D 4Q CLOC K 

FIRFIRRRRFl 



ClELAR 1 q Id 2d 2Q 3D 3Q OND 


:-25 






FLIP-FLOP (Continued) 





HC-26 







FLIP-FLOP (Continued) 


OCTAL BUS TRANSCEIVER REGISTER 
(3-STATE) 


iiiiiiiHP 


Tg4g SELECT 
1 U ^ U CLOCK BA _ 

V 00 BA 1 O Bl BJ2 B3 Ba 05 Be By 


■□isiisiBiEiiiisiaiaisisiiai 


OBA 8BA 0 

Bl 

BJ3 

B3 

B* 

B5 

B6 

B7 

CAB 







B0 

SAB DIB A1 

A2 

AS 

A* 

AS 

A6 

A 7 

A0 


°S CK ** as A 4 A5 AS A? A© OND 




(3-STATE/INV.) 


T651 3 “ OT 

CLOCK {ENABLE 

V GQ BA | GBA Si B2 B3 E4 B5 B6 W g8 


lEiiiiiHiiEiiiiiiiffiiEiBi 


CBA SBA Bl 

a 

B2 

B3 

B4 

B5 

B6 

BY 

CAB 






B8 

SAB DIR Al A 2 

A3 

A4 

A5 

AS 

AY 

A8 


CBA SBA 

Q-BA 

Bl 

B2 

B3 

B4 

B5 

B a m 

CAB 






m 


AJ3 

A3_ 

A4 

A5 

A8 

AY AS . 


OCTAL BUS TRANSCEIVERS REGISTER 
(3-STATE) 

652 

T652 8S £f T 

CLOCK LENABLE 

V cc BA | TfeABl B2 EG 34 B5 B6 BY 


CBA SBA 

Bl 

B2 

B3 

B4 

B5 

B8 Bf? 

OBA 







CAB 






Bl 

BAB OAB Al 

A2 

A3 

A4 

A5 

AS 

AY AS 


miBIBIBIBIEIinmiESIESPI 


CLOCK f ENABLE Al A2 A3 A4, A5 AS A7 A8 OND 
AB I QAB 
SELECT 
AB 


HC-27 










Type 

Number 

Function 

Equivalent 

LSTTL 

Equivalent 

CMOS. 

Pin 

Number 

74HC 75 

4-BIT D-TYPE LATCH 

LS75 

*4042 

16 

74HC 77 

4-BXT D-TYPE LATCH 

LS77 

! *4042 

1 14 

74HC 259 

8-BIT ADDRESSABLE LATCH 

LS259 

*4099 

16 

74HC 279 

QUAD S-R LATCH 

LS279 

*4043, *4044 

16 

74HC 375 

QUAD D-TYPE LATCH 

LS375 


16 

74HC 373 

OCTAL D-TYPE LATCH (3-STATE) 

LS373.LS573 


20 

74HCT373 

OCTAL D-TYPE LATCH (3-STATE) 

LS373.LS573 


20 

74HC 533 

OCTAL D-TYPE LATCH (3-STATE/INV. ) 

LS533 


20 

74HCT533 

OCTAL D-TYPE LATCH (3-STATE/INV.) 

LS533 


20 

74HC 563 

OCTAL D-TYPE LATCH (3-STATE/INV.) 

LS563 


20 

74HCT563 

OCTAL D-TYPE LATCH (3-STATE/INV.) 

LS563 


20 

74HC 573 

OCTAL D-TYPE LATCH (3-STATE) 

LS373.LS573 


20 

74HCT573 

OCTAL D-TYPE LATCH (3-STATE) 

LS373.LS573 


20 


★ Suggested alternative 


4-BIT LATCH 
75 FUNC 


FUNCTION TABLE 


INPUTS 

OUTPUTS 

D G 

ft Q 

L H 

H H 

X L 

L H 

H L 

Q,n Q,n 


X : DON T 
CAR 


IQ 2 Q 2 Q Gl • 2 GND 3Q 3Q 4Q 



8-BIT ADDRESSABLE LATCH 
259 


CLEAR DATA IN 
nn. O Q7 Q6 Q5 Q4 



iBiaiainiBiBiaiBi 


QO Ql Q2 Q3 OND 



QUAD S-R LATCH 
279 


FUNCTION TABLE 


INPUTS 

OUTPUT 

S* R 

Gl 

H H 

Q.n 

L H 

H 

H L 

L 

L L 

H 


* FOR LATCHES WITH 
DOUBLE S INPUTS: 

H=BOTH S’ INPUTS 
HIGH 

L=ONE OF BOTH 
INPUTS LOW 


Vnn 43 43 4Q 3S2 3Sl 3 R 3 Q 



1R 1S1 1S2 lQ 2 R 2 S 2Q OND 


HC-28 


















MULTIVIBRATOR 



Type 

Number 


74HC 123 DUAL MONOSTABLE MULTIVIBRATOR 
74HC 221 DUAL MONOSTABLE MULTIVIBRATOR 
74HC 423 DUAL MONOSTABLE MULTIVIBRATOR 
74HC4538 DUAL MONOSTABLE MULTIVIBRATOR 


Equivalent Equivalent Pin 

LSTTL CMOS. Number 


*4538, *4528 
*4538, *4528 
*4538, *4528 
4538, 4528 



*LS423 



* Suggested alternative 


MULTIVIBRATOR 


DUAL RETRIGGERABLE MONOSTABLE MULTI- 
VIBRATOR 

123 


DUAL MONOSTABLE MULTIVIBRATOR 
221 


FUNCTION TABLE 


INPUTS 

OUTPUTS | 

CLEAR A 

B 

Q, 

Q, 

L X 

X 

L 

H 

H H 

X 

L 

H 

H X 

L 

L 

H 

H L 

J 

-ft 

V 

h "L 

H 

Jt 

IT 

S L 

H 

JL 

IT 


lRx/Cx _____ . 

vnn iCx IQ 2Q 2CLR 2B 2 a 

1ST nsi pan fi3i psi I3T1 iia m 



yj iim lininijtinir 

1A lB 1CLR IQ ZQ ZCx ZRyfa QND 


DUAL RETRIGGERABLE ftONOSTABLE MULTI- 
VIBRATOR 


FUNCTION TABLE 


INPUTS 



OUTPUTS 

Q, 

Q, 

L 

H 

L 

H 

L 

H 

JT 

IT 

JT 

IS 

Jt 

IS 


DON’T CARE 


ICx 2Q 2Q 2CLR 2B 2 a 


isananaiQisaifsiEsiEii 



HHBiaiMBIMBIBI 


1A IB 1CLR IQ 2Q 2Cx 2R*/C 


DUAL RETRIGGERABLE MONOSTABLE MULTI- 
VIBRATOR 


FUNCTION TABLE 


FUNCTION TABLE 


INPUTS 


OUTPUTS | 

CLEAR 

A 

B 

0. 

Q, 

L 

X 

X 

L 

H 

H 

H 

X 

L 

H 

H 

X 

L 

L 

H 

H 

L 

J 

JT 

t r 

H 

“L 

H 

JL 

IT 


ICx IQ 2Q 2CLR 2B 2A 



liJlllliJliJLiJLilllJliJ 

1A IB 1CLR IQ 2Q 2Cx 2R X / C x °ND 


INPUTS 

OUTPUTS 

CD 

A 

B 

Q, 

Q. 

L 

X 

X 

L 

H 

H 

H 

X 

L 

H 

H 

X 

L 

L 

H 

H 

L 

~L 

JT 

IT 

H 

_r 

H 

JL 

U 

X : 

don't 

CARE 



VCC 2T1 2T2 

2CD 2a 

2B 2q 

2Q 


36 35 14 13 12 



LU Lii LU LLl HI IU LH Lil 

lTl 1T2 fcD 1A IB IQ IQ ONP 


HC-30 




























DECODER 


Type 

Function 

Equivalent 

Equivalent 

Pin 

Number 

LSTTL 

CMOS. 

Number 

74HC 42 

BCD TO DECIMAL DECODER 

LS42 

*4028 

16 

74HC 131 

3-TO-8 LINE DECODER/LATCH 

LS131 


16 

74HC 137 

3-TO-8 LINE DECODER/LATCH 

LS137 


16 

74HCT137 

3-TO-8 LINE DECODER/LATCH 

LS137 


16 

74HC 138 

3-T0-8 LINE DECODER 

LS138 


16 

74HCT138 

3-TO-8 LINE DECODER 

LS138 


16 

74HC 139 

DUAL 2-TO-4 LINE DECODER 

LS139 

4556, *4555 

16 

74HC 154 

4-TO-16 LINE DECODER 

LS154 

*4515 

24 

74HC 155 

DUAL 2-TO-4 LINE DECODER 

LS155 

*4556, *4555 

16 

74HC 237 

3-TO-8 LINE DECODER/LATCH 



16 

74HC 238 

3-T0-8 LINE DECODER 



16 

74HC4028 

BCD-TO DECIMAL DECODER 


4028 

16 

74HC4514 

4-T0-16 LINE DECODER/LATCH 

*LS154,*LS159 

4514 

24 

74HC4515 

4-T0-16 LINE DECODER/LATCH 

*LS154,*LS159 

4515 

24 

74HC4511 

BCD TO 7 SEGMENT L/D/D (LED) 

LS47,LS48,LS49 

4511 

■s 

74HC4543 

BCD TO 7 SEGMENT L/D/D (LCD) 

LS47,LS48,LS49 

4543 

E9 


* Suggested alternative 


DECODER (Continued) 


BCD TO DECIMAL DECODER 
42 

VCC A B C D Y9 Y8 YV 

I3=ET^ 




A JB C D 
Y0Y1Y2Y3Y4Y5 Y6 Y7 Y8Y9 




BnMQworpiJ 

YO Y1 Y2 Y3 Y4 Y5 Y6 ond 


3-T0-8 LINE DECODER/LATCH 
131 

VCC YO Yl Y2 Y3 Y4 Y5 Y6 

i5i gi gi giia ini ei nn 


YO 

Yl 

Y2 

Y3 

Y4 

Y5 

A 





Y6 

B 

C 

CK 

02 

01 

Y7 




nr 


ID liJ Lil 0 UJ 0 El Id 

ABC 02 01 Y7 OND 

CLOCK 


3-T0-8 LINE DECODER/LATCH 
137 


3-T0-8 LINE DECODER 
138 


T138 


VCC YO Yl Y2 Y3 Y4 Y5 Y6 VCC YO Yl Y2 Y3 Y4 Y5 Y6 



HC-31 

















DECODER (Continued) 


DUAL 2-T0-4 LINE DECODER 
139 


4-T0-16 LINE DECODER 
154 


VCC 20 2A 2b 2Y0 2Yl 2Y2 2Y3 


mmmammmmmn 





10 1A IB 1Y0 1Y1 1Y21Y3 OND 


A B C D 02 OL YL5 Yl4 YL3Y 

c YO * 

YLY2 Y3 Yt Y5 Y6 Y7 Y8 Y9 Y 


feJ feJ la EJElEJbd 

io Y2 Y3 Y4 Y5 Y6 Y7 yS - Y® Ct© 



3-T0-8 LINE DECODER/LATCH 
237 


V cc YO Yl Y2 Y3 Y4 Y5 Y6 

fiil Eil EH 







uj hi L _ 

A B 0 OL 02 01 Y7 OND 


BCD-TO-DECIMAL DECODER 
4028 


v cc Y3 Yl B C D A Yg 


IMIalllilalilBl 


Y 3 

Yl 

B 

C 

D 

A 

Y4 Y2 

YO 

Y7 

Y9 

Y5 

Y6 


HC-32 





DECODER (Conti nue8) 


BCD TO 7 SEGMENT LATCH/DECODER/DRIVER 4-T0-16 LINE DECODER/LATCH 
4511 4514 


V oc r g a b o d 


INHIBIT 

V n0 D 0 SID su S8 S9 8 It SI5 SJ2 833 



I! 


INH D C S]D S]1 S8 89 SJ 4 S35 SJ 2 


ST SI3 

A B 9/ S6 85 84 83 Si S2 So 


I 


B C LT BI LE D A QND 


4-T0-16 LINE DECODER/LATCH 
4515 


INHIBIT 

VOO D C Sao Sll S8 89 824 Sl 5 822 S 23 


INH. D C S108L1 S 8 S9 Sl4 825 822 
r ST 513 J 

A B 87 S 6 S 5 84 S 3 Si 82 So 

Mttttttt i i rj 

STROBE A B S? Se ^5 St S 3 Si S2 SO OND 



HC-33 









ENCODER 


Type 

Number 



ISiHHBilii 


74HC 147 10-T0-4 LINE PRIORITY ENCODER 
74HC 148 8-T0-3 LINE PRIORITY ENCODER 


* Suggested alternative 


ENCODER 

10-T0-4 LINE PRIORITY ENCODER 8-T0-3 LINE PRIORITY ENCODER 

147 148 



INPUTS OUTPUTS INPUTS OUTPUTS 












REGISTER 


DP ^3 

Function 



Pin 



Number 

74HC 164 

8-BIT SIPO SHIFT REGISTER 

LS164 

*4034 

14 

74HCT164 

8-BIT SIPO SHIFT REGISTER 

LS164 

*4034 

14 

74HC 165 

8-BIT PISO SHIFT REGISTER 

LS165 

*4014, *4021 

16 

74HC 166 

8-BIT PISO SHIFT REGISTER 

LS166 

*4014, *4021 

16 

74HC 173 

QUAD D-TYPE REGISTER (3-STATE) 

LS173 

4076 

16 

74HC 194 

4-BIT PIPO SHIFT REGISTER 

LS194A 

40194, *40104 

16 

74HC 195 

4-BIT PIPO SHIFT REGISTER 

LS195A 

*4035 

16 

74HC 299 

8-BIT PIPO SHIFT REGISTER 

LS299 

*4034 

20 

74HC 323 

8-BIT PIPO SHIFT REGISTER 

LS323 

*4034 

20 

74HC 595 

8-BIT SHIFT REGISTER/LATCH (3-STATE) 

LS595 


16 

74HC 597 

8-BIT LATCH/ SHIFT REGISTER 

LS597 


16 

74HC 670 

4 WORD x 4-BIT REGISTER FILE (3-STATE) 

LS670 


16 

74HC4094 

8-BIT SIPO SHIFT REGISTER/LATCH 
(3-STATE) 


4094 

16 


* Suggested alternative 



8-BIT PARALLEL- IN/SERIAL-OUT SHIFT 
REGISTER 


V C0 INHIBIT D C B A INPUT QH 


ifflaissBiaisiai 



CK D 

C B A SI 

INH 



QH 

* E 

P 0 H $H 



QUAD D FLIP-FLOP (3-STATE) 
173 


DATA ENABLE 
INPUTS 


Vqq clear id 2d 3d 4d o 2 oi 


mmmmimmaKH 



laiaiBiHiaiaiai 


M N IQ 2Q 3Q 4Q CLOCK OND 
OUTPUT CONTROL 
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REGISTER (Continued) 


4-BIT BIDIRECTIONAL UNIVERSAL SHIFT 
REGISTER 


4-BIT PARALLEL-IN/PARALLEL-OUT SHIFT 
REGISTER 


V cc QA LB QC QD CLOCK Si So 

f*®l fisl fill llsl llil Eil Col Is] 


VCC qa QB QC QD 

(FI p5l [51 [35] [U 


QD QD CLOCK EOAD^ 


QA QE QC QD QL qk 


SR A B C D SL 


J K A BCD 


LULU LULU LULU LULU 

CLEAR A B C D SHIFT GND 

SHIFT LEFT 

RIGHT 


LlJ IlJ UJ LJ LU UJ LlJ HI 

CLEAR J K A B C D GND 
SERIAL INPUTS 


8-BIT BIDIRECTIONAL UNIVERSAL SHIFT 
REGISTER (3-STATE) 

299 DIRECT CLEAR 
323 SYNCHRONOUS CLEAR 

SHIFT ri/hn CL/TPK SHIFT 

vcc si LEre ^ F/Q 1 T Q Vqb right 


8-BIT SHIFT REGISTER/LATCH (3-STATE) 
595 


SCLR 

VCC QA SI G RCK SCK q H ' 

FlRFIFiraiiilliDirsl 


Si SL QH' H/QH F/QF B^QB CK 
IXQD 

SO SR 

G q/QG H/QE tyQCA/QA qa' CL 


QA SI G RCK SCK SCLR 
QH 7 - 

QC QD QE QF QG QH 


njiuisjiijyyyisjisjiioj 

80 ^js-Og-jO^QQ E/QE a/QA OA'5^5 GND 
OUTPUT Q/QC 

CONTROLS 


LU ID HliJliJ l±J IzJ L§J 

QB QC QD QE QF QG QH GND 


8-BIT LATCH/SHIFT REGISTER 
597 


4 WORD x 4 BIT REGISTER FILE(3-STATE) 
670 


SLOAD 

VCC A SI RCK SCK SCLR QH 

fBip5ini]n3i(i3fiii(ioir9i 


A SI A, o ^RCK SCK SCLR 
A SLOAD 


CD E F G H 


WRI TE 

SELECT ENABLE OUTPUTS 

DATA, ■> / * ' n 

V cc D1 W A W B 'WRITE READ Ql Q2 

[wl [Isl [ul ESI (IF 1 fiT| fiol fsl 


Dl 

W A W B 

Gw Or Ql 

D 2 


Q2 

D3 

D 4 Rb 

R a Q4 Q3 


Lll LLI lil LU ill 111 ill lLT 

B C D E F 0 H GND 


LULULULilLULULUlU 

D 2 D 3 D 4 Ra. , Q4^ Q3 GND 

DATA READS ELECT OUTPUTS 
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REGISTER (Continued) 
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COUNTER 


m 

Function 

Equivalent 

Equivalent 

Pin 


LSTTL 

CMOS. 

Number 

74HC 161 

SYNC. BINARY COUNTER WITH ASYNC. CLEAR 

LS161A 


16 

74HC 163 

SYNC. BINARY COUNTER WITH SYNC. CLEAR 

LS163A 

40163 

16 

74HC 191 

4-BIT BINARY UP/DOWN COUNTER 

LS191 

*4516 

16 

74HC 193 

SYNC. UP/DOWN BINARY COUNTER 

LS193 

40193 

16 

74HC 393 

DUAL BINARY COUNTER 

LS393 

*4520 

14 

74HC 590 

8-BIT BINARY COUNTER/ REGISTER (3-STATE) 

LS590 


16 

74HC 592 

8-BIT REGISTER/BINARY COUNTER 

LS592 


16 

74HC 593 

8-BIT REGISTER/BINARY COUNTER (3-STATE) 

LS593 


20 

74HC 691 

4-BIT BINARY COUNTER REGISTER (3-STATE) 

LS691 


20 

74HC 693 

4-BIT BINARY COUNTER REGISTER (3-STATE) 

LS693 


20 

74HC 697 

U/D 4-BIT BINARY CTR. /REGISTER(3-STATE) 

LS697 


20 

74HC 699 

U/D 4-BIT BINARY CTR. /REGISTER(3-STATE) 

LS699 


20 

74HC4520 

DUAL 4-BIT BINARY COUNTER 


4520 

16 

74HC 160 

SYNC. DECADE COUNTER WITH ASYNC. CLEAR 

LS160A 

40160 

16 

74HC 162 

SYNC. DECADE COUNTER WITH SYNC. CLEAR 

LS162A 

40162 

16 

74HC 190 

BCD UP/DOWN COUNTER 

LS190 

*4510 

16 

74HC 192 

SYNC. UP/DOWN DECADE COUNTER 

LS192 

40192 

16 

74HC 390 

DUAL DECADE COUNTER 

LS390 


16 

74HC 690 

DECADE COUNTER REGISTER (3-STATE) 

LS690 


20 

74HC 692 

DECADE COUNTER REGISTER (3-STATE) 

LS692 


20 

74HC 696 

U/D DECADE COUNTER/REGISTER (3-STATE) 

LS696 


20 

74HC 698 

U/D DECADE COUNTER/REGISTER (3-STATE) 

LS698 


20 

74HC4518 

DUAL DECADE COUNTER 


4518 

16 

74HC4017 

DECADE COUNTER/DIVIDER 


4017 

16 

74HC4020 

14-STAGE BINARY COUNTER 


4020 

16 

74HC4022 

OCTAL COUNTER/DIVIDER 


4022 

16 

74HC4024 

7-STAGE BINARY COUNTER 


4024 

14 

74HC4Q40 

12-STAGE BINARY COUNTER 


4040 

16 

74HC4060 

14-STAGE BINARY COUNTER/OSCILLATOR 



16 

74HC40102 

DUAL BCD PROGRAMMABLE DOWN COUNTER 


40102 

16 

74HC40103 

8-BIT BINARY PROGRAMMABLE DOWN COUNTER 


40103 

16 

74HC7292 

PROGRAMMABLE DIVIDER/TIMER 

*LS292 


16 

74HC7294 

PROGRAMMABLE DIVIDER/TIMER 

*LS294 


16 


* Suggested alternative 



PRESETTABLE 4-BIT COUNTER 

160 DECADE, ASYNCHRONOUS CLEAR 

161 BINARY, ASYNCHRONOUS CLEAR 

162 DECADE, SYNCHRONOUS CLEAR 

163 BINARY, SYNCHRONOUS CLEAR 

GARRY 

„ .OUTPUT ENABLE . 

vcc ^ QA QB QC QD T LOAD 
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COUNTER (Continued) 


SYNC. 4-BIT UP/DOWN COUNTER 
192 BCD 


PROGRAMMALBE DIVIDER/TIMER 
7294 FROM 2 2 to 2 15 





B A TP CLK1 CLK2 NC Q GND 


DUAL 4-BIT BINARY COUNTER 


vcc Uglear 2QA 2QB 2QC 2QD 

(51 |j51 |K] lul fSi FI FI 

I Iqa qb qc 0d| 

"LEAR CK 


SaiBiBim 

■■■■hTvidfiliTiliYil 


IQA 1QB 1QC 1QD OND 

1CLOCK 1CLEAR 


PROGRAMMABLE DIVIDER/TIMER 
7292 FROM 2 2 to 231 



B E TPl CLKl Tp2 Q 0ND 
CLK2 


DUAL DECADE COUNTER 
390 (BI-QUINARY OR BCD) 



HC-39 









COUNTER (Continued) 


8-BIT BINARY COUNTER WITH INPUT 
REGISTER 


8-BIT BINARY COUNTER WITH INPUT 
REGISTER (MULTIPLEXED 3-STATE 
OUTPUTS) 


CLOAD CCKEN CCLR 

VCC A RCK OCK RCO 


■aipiEsiaisaiEMBiiBi 


A 

CLOAD CCKEN CCLR 

RCK CGK 

B 

RCO 

C 

D E F G H 


■BlQIBIBiaiQIBIDfl 


B C D E F 0 H GND 


_ RCKEN CCKEN 

vcc G O RCK CCKEN CGK CCLR RCO 







A/QA C/QC E/QE Q/QO CLOAD 

R/QB Q/QD F/QF R/QH GND 


SYNCHRONOUS COUNTERS/REGISTER WITH 
MULTIPLEXED 3-STATE OUTPUT 

690 DECADE, DIRECT CLEAR 

691 BINARY, DIRECT CLEAR 

692 DECADE, SYNCHRONOUS CLEAR 

693 BINARY, SYNCHRONOUS CLEAR 


RIPPLE ENABLE r/a 

PATMRfV -■ ■ v w 

VCC ^ Q A QB QC QD T LOAD G SELECT 


SYNCHRONOUS UP/DOWN COUNTERS/REGISTER 
WITH MULTIPLEXED 3-STATE OUTPUTS 

696 DECADE, DIRECT CLEAR 

697 BINARY, DIRECT CLEAR 

698 DECADE, SYNCHRONOUS CLEAR 

699 BINARY, SYNCHRONOUS CLEAR 

RIPPLE 

CARRY ' ENABLE B/C 

VCC QA QB QC QD T LOAD G SELECT 
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COUNTER (Continued) 


OCTAL COUNTER/DIVIDER 
4022 


vcc CLEAR CLOCK 

1*1 (*1 PI I 


CLOCK - 

ENABLE 

v | CARRY 

{ OUT Q4 (J7 NC 

fi3l (SI lul nsi [71 


CLR CK CE CARRY Q4 Q7 
OUT 


QO Q2 Q5 Q6 


HJliJLiJliJlLJlUlULiJ 

Q1 QO Q2 Q6 Q6 NC Q3 OND 


7-STAGE BINARY COUNTER 
4024 


VCC NC Q1 Q2 NC Q3 NC 

J51 


Ql Q2 Q3 




CLOCK CLEAR Q7 Q6 Q5 Q4 OND 


12-STAGE BINARY COUNTER 
4040 

VCC Qll QlO Q8 Q9 CLEAR CLOCR Ql 



Qll 

QlO 

Q8 

Q9 


Q12 




Ql 

m i 

Q5 

CP 

Q4 

Q3 Q2 



QL2 Q6 Q5 Q7 Q4 Q3 Q2 OND 


14-STAGE BINARY COUNTER/OSCILLATOR 
4060 

CLEAR 

VCC qio Q8 Q9 | 0f 0o 00 

H |5| pT| pa] [Sl|5| ja R 
a L 

QlO Q8 Q9CLR 01 00 00 

Q12 Q13 Q14 Q6 Q5 Q7 Q4 

iii Jj if ill ill ill iii nr 

Q12 Q13 Q14 Q6 Q5 Q7 Q4 OND 


DUAL DECADE COUNTER 
4518 

DUAL BINARY COUNTER 
4520 


2CLEAR 2 CLOCK 

. ENABLE 

CC \ 2Q3 2Q2 2Ql 2Q0 f 2CLOCK 


lESIEEIESIEIEIfSIEEiai 



itaiQiEiiaiBiaiDiai 


1 CLOCK / 1Q0 1Q1 1Q2 


PROGRAMMABLE DOWN COUNTER 

40102 DUAL BCD 

40103 8-BIT BINARY 


— cq75d — 

VCC SPE J7 J6 J 5 J4 APE 



HlfSlE!3lESlEligl!Sin 


SPE J7 

J 6 J5 

J 4 

CO/tD 



CK 


APE 

Cl/CE 



CLR JO 

J1 J2 

J3 


uiHiuiaiQiQiaiu 


CLOCK JO J1 J2 J3 OND 

CLEAR 
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MULTIPLEXER 


Type 

Function 

Equivalent 

Equivalent 

Pin 

Number 

LSTTL 

CMOS. 

Number 

74HC4016 

QUAD BILATERAL SWITCH 


4016 

14 

74HC4051 

8-CHANNEL ANALOG MULTIPLEXER 


4051 

16 

74HC4052 

DUAL 4-CHANNEL ANALOG MULTIPLEXER 


4052 

16 

74HC4053 

TRIPLE 2-CHANNEL ANALOG MULTIPLEXER 


4053 

16 

74HC4066 

QUAD BILATERAL SWITCH 


4016,4066 

14 

74HC4316 

QUAD BILATERAL SWITCH 


*4016 

16 

74HC4351 

8-CH. ANALOG MUX. WITH ADD. LATCH 


*4051 

20 

74HC4352 

DUAL 4-CH. ANALOG MUX. WITH ADD. LATCH 


*4052 

20 

74HC4353 

TRIPLE 2-CH. ANALOG MUX. WITH ADD. LATCH 


*4053 

20 

74HC 151 

8-CHANNEL MULTIPLEXER 

LS151 

*4512 

16 

74HC 153 

DUAL 4-CHANNEL MULTIPLEXER 

LS153 

*4539 

16 

74HC 157 

QUAD 2-CHANNEL MULTIPLEXER 

LS157 


16 

74HC 158 

QUAD 2-CHANNEL MULTIPLEXER (INVERTING) 

LS158 


16 

74HC 251 

8-CHANNEL MULTIPLEXER (3-STATE) 

LS251 

*4512 

16 

74HC 253 

DUAL 4-CHANNEL MULTIPLEXER (3-STATE) 

LS253 

*4539 

16 

74HC 257 

QUAD 2-CHANNEL MULTIPLEXER (3-STATE) 

LS257 


16 

74HC 258 

QUAD 2-CHANNEL MULTIPLEXER 





(3- STATE/INVERTING) 

LS258 


16 

74HC 298 

QUAD 2-CHANNEL MULTIPLEXER/REGISTER 

LS298 


16 

74HC 352 

DUAL 4-CHANNEL MULTIPLEXER 

L5352 

*4539 

16 

74HC 353 

DUAL 4-CHANNEL MULTIPLEXER (3-STATE) 

LS354 

*4539 

16 

74HC 354 

8-CHANNEL MULTIPLEXER/REGISTER 

LS354 

*4512 

20 

74HC 356 

8-CHANNEL MULTIPLEXER/REGISTER 

LS356 

*4512 

20 


* Suggested alternative 
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MULTIPLEXER (Continued) 

8-CHANNEL MULTIPLEXER (3-STATE) 
251 


DUAL 4-CHANNEL MULTIPLEXER (3-STATE) 
253 



QUAD 2-CHANNEL MULTIPLEXER (3-STATE) QUAD 2-CNANNEL MULTIPLEXER (3-STATE) 

257 NON INVERTED DATA OUTPUTS 258 INVERTED DATA OUTPUTS 



SELECT 1A. IB 1Y ZA 2B 2Y OND 

SELECT IA IB IY 2A 2B ZY OND 

QUAD 2-CHANNEL MULTIPLEXERS WITH 

DUAL 4-CHANNEL MULTIPLEXER 


OUTPUT REGISTER 


352 


298 
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MULTIPLEXER (Continued) 



HC-44 







MULTIPLEXER (Continued) 


TRIPLE 2-CHANNEL ANALOG MULTIPLEXER I QUAD BILATERAL SWITCH 


vcc OCMvON COMMON^ 


nv A B C 



COM— Y COM-X IX OX A B 


OY 1Z ™ , OZ 



COM-Z INH 


^ ^ COl^DN OZ imiBn yW OND 


VCC 1C 4C 4x/o 4Q/l 3<)/l 3/6 


HiBiiiii 




il/o iq/i 2q/i 2/b 2 c ac gnd 


QUAD BILATERAL SWITCH 


8-CHANNEL ANALOG MULTIPLEXER 
WITH ADDRESS LATCH 


v pr 1C 4C 4 I/'t) 40/l 30/1 3 l/O V w 


1C 4C 41/0 4 0/1 30/1 31/0 


10/1 2Q/1 21/0 20 3C EN 




Vqc 2 1 0 3 A NOB CLE 


■BlBlBIEBIBIBlBiHlEIEW 



IBIBIBIBIBIBIBIBI 


4 6 NO 7 5 EN1EN2V E e OND 

COMMON 
I/O 


DUAL 4-CHANNEL ANALOG MULTIPLEXER 
WITH ADDRESS LATCH 


TRIPLE 2-CHANNEL ANALOG MULTIPLEXER 
WITH ADDRESS LATCH 


COMMON 

Vcc 2X IX X OX 3X NC A B LE 



OY 2Y NC I 3Y 1Y EN1 EN2 VfiE OND 
COMMON 


I COMMON 

V C C 1 X IX OX ANC B CLE 


20 19 18 17 16 15 14 13 12 II 



1 2 3 4 5 6 7 
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COMPARATOR 


Type 

Number 

Function 

Equivalent 

LSTTL 

Equivalent 

CMOS. 

Pin 

Number 

74HC 85 

4-BIT MAGNITUDE COMPARATOR 

LS 85 

*4063, *4585 

16 

74HC 688 

8-BIT EQUALITY COMPARATOR 

LS688 


20 

74HCT688 

8-BIT EQUALITY COMPARATOR 

LS688 


20 


* Suggested alternative 


COMPARATOR 


4-BIT MAGNITUDE COMPARATOR 
85 

v 00 A3 B2 a 2 Al Bl AO BO 


FlBHBHil 


ii 

1 

A3 B2 

A2 Al Bl AO 

1 

f 

B3 

BO 

I 

1 

A<B A=B A>B A>B A=?BA<.B 

IN IN IN OUT OUT°tfT 

■ 

1 

■■1 

■■■■■■ 


S3 A<B A=B A>B A>B A=B A<B QND 
CASCADE INPUTS OUTPUTS 


8-BIT EQUALITY COMPARATOR 


688 

T688 


V cc P= Q Q7 p7 Q6 P6 Q5 P5 Q4, P4 

■flp ■■■■■■! in !■ ■■— 1 


i 

p*Q 

Q7 

P7 

Q6 

P6 

Q5 

P5 

m 

! 

Q 







P4 

1 

PO 

QO 

Pl 

Ql 

P2 

Q2 

P3 

Q3 


1 i i ii i — r 


liJLULilLULUliJliJliJliJBil 

O PO QO pl Ql p2 Q2 p3 Q3 onD 


ADDER 


Type 

Number 

Function 

Equivalent 

LSTTL 

Equivalent 

CMOS. 

Pin 

Number 

74HC 283 

4-BIT BINARY FULL ADDER 

LS283.LS83 

4008 

16 


ADDER 

4-BIT BINARY FULL ADDER 
283 



B3 A 3 13 A4 B4 

C4 

B2 A2 -^1 Al Bl CO 


l±j liJ iij l±j iij iij lzj L£j 

B2 A2 .Tl Al Bl 00 OND 
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ALU 


Type 

Number 

Function 

Equivalent 

LSTTL 

Equivalent 

CMOS. 

Pin 

Number 

74HC 181 

ARITHMETIC LOGIC UNIT 



24 

74HC 182 

LOOK AHEAD CARRY LOGIC 



16 


ALU 


ARITHMETIC LOGIC UNIT/FUNCTION 
GENERATOR 

181 


* I OPEN DRAIN OUTPUT 


___ ____ jjc i 

v cc aT bI A2 B2 A3 BS O Cir+4 ~p AF=B F3 

N FI RRHNHF 1 F 1 P 1 F 1 F 1 


rm 


Al Bl A2 B2 A3 b3 o On+4 P A=B 
BO P3 

AO 83 82 Bl 80 On U PO Pi F2 


m 


LOCK AHEAD CARRY GENERATOR 
182 


V CC p2 02 On Cn+xOn+y O Cmx 


LiJ il IAJ lii lifliJ lil Lil 11 1^1 E til 

55 AO 83 82 81 80 On U PO Pi F2 OND 


i ll l i l 


P2 02 Cn Om-xOn-ny O 

Ol Cn+x 

Pi 00 PO 03 p3 P 


. rrmi 

GlILiJ lAjlAl iAjiAiLzJ LsJ 

"ol pT 00 PO 03 P3 P OND 


PARITY TREE 


Type 

Number 

Function 

Equivalent 

LSTTL 

Equivalent 

CMOS. 


74HC280 

9-BIT PARITY GENERATOR/ CHECKER 

LS280 

*4531 

14 


* sms 


PARITY TREE 


9-BIT ODD/EVEN PARITY GENERATOR/ 
CHECKER 

280 

V 00 V B D 0 B K 

im Epi esi ini iioi rsi fel 


P B D 0 B 

r4° - 

I I TeVBN W 


m 

111 Lil l±J l±J lLi 111 LzJ 

VBL 
iOD 
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3. PRODUCT OUTLINE OF THE TC74HCxxxA SERIES 


The TC74HCxxxA series is an improved High Speed Logic development of TOSHIBA. Some of these 
improvements are outlined below: 

(1) Increased Speed of Operation: 

Over 20 companies now manufacture the 74HC series worldwide. The JEDEC JC40.2 committee 
has standardized the electrical characteristics of this series in JEDEC Standard 7A. This permits 
interchangeability of devices between manufacturers for greater end-user convenience. Increasing 
the speed of the TC74HCxxxA series by an average of 20% to 30% ensures compatibility with Standard 
7A as well as with most other worldwide 74HC products. TOSHIBA achieved the higher speed by 
using a thinner gate oxide layer and by decreasing the effective channel length and the internal 
parasitic capacitance to increase transconductance (gm) per unit channel width by 30% over that of the 
original series. 

(2) Latch-up Strength: 

TOSHIBA had previously improved the TC74HC series to make it latch-up resistant. By using the 
same process, the TC74HCxxxA revision also has a high resistance to latch-up; TOSHIBA high 
speed C 2 MOS products can be used in applications in which noise and surges often occur. 

Table 3-1 shows the results of latch-up tests. 


Table 3-1 Results of Latch-up Tests ** 



TC74xxx series 

TC74xxxA series 

method 

pin 

TC74HC00P 

TC74HC74P 

TC74HC00AP 

TC74HC74AP 

Current Injection 

(static trigger) 

Input 


>±70mA * 




>± 300mA 

>± 300mA 

>±300mA 

>±300mA 

Charge Injection 
(dynamic trigger) 

Input 

> ± 250V 

>±250V 

>±250V 

>±250V 

Output 


> ± 250V 

> ± 250V 

>±250V 

Power supply 



>±250V 

>±250V 


* Input protection resistor limits current 

** See Fig. 9-14 Latch-up strength measurement system in Sect. 9-7. 
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(3) Electrostatic Discharge: 


In the original TC74HCxxx series, TOSHIBA designed in an input protective circuit which 
combines silicon diodes with a polysilicon series resistor (Fig. 3-l(a)). This circuit suppresses 
excess current flow in the input terminal when the input voltage is higher than Vqq or lower than 
GND. This circuit is effective for increased latch-up protection, but the electrostatic discharge 
protection, measured using the MIL-STD method (100pF/1.5kohms), was about ±2.0kV maximum. 
Anything above this caused burn damage to the polysilicon resistor or increased breakdown of the 
oxide film directly under the polysilicon. 

As there is no latch— up problem with the TC74HCxxxA series, TOSHIBA uses a protective circuit composed of high 
thermal capacity silicon diodes and a resistor constructed by diffusion (Fig. 3-1 (b) . According to MIL-STD, any product not 
reaching a ± 2.0kV level must carry an ESD Sensitive (ESDS) label. TOSHIBA’S TC74HCxxxA series far surpasses this level 
with a 2.0kV or greater rating using the MIL method. 

Table 3-2 shows the Electrostatic Discharge Test Results. 


Fig. 3-1 The Input Protective Circuits 




TC74HCxxx series TC74HCxxxA series 
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3-1 Features 


High Speed Operation: Same as LSTTL 

Low Power Dissipation: Same as standard CMOS series { fi W) 

Output Drive Capability: Capable of directly driving 10 LSTTL loads (Standard output type). 

Capable of directly driving 15 LSTTL loads (Buffer output type). 


High Noise Immunity 


HC/HCU Type - 45% Vcc (Typ.) 
HCT Type 25% V cc (Typ.) 


Wide Operating Voltage Range: 

HC/HCU Type ••• 2 to 6V 
HCT Type •••• 4.5 to 5.5V 


Wide Operating Temperature Range: -40 to + 85°C 


Self-contained static electricity protective circuit: 

±500V (typ.) by EIAJ method 
± 3000V (typ.) by MIL STD method 
(All inputs and outputs) 

Ample Latch up Capacity: Total input and output ±300 mA and above. 

Based on the same pin connection and function with LSTTL, 

and line up with CMOS original version. 

Wide product Line up: Over 200 types 

Table 3-2 shows comparison of characteristics of various logic families^ 


Parameter 

HCL 

(TC74HCxxxA) 



CO X 
O X 

Condition 

Propagation Delay Time 
GATE (Cl =15pF) 

6ns typ 

9ns typ 

15ns typ 

65ns typ 

V cc =5.0V 
Ta=25‘C 

Maximum Clock Frequency 
J/KF- F (Cl=15pF) 

80MHz typ 

45MHz typ 

20MHz typ 

2MHz typ 

Quiescent Power Dissipation 

(GATE) 

0.01 //W typ 

8mW typ 

0.01 // W typ 

0.01 u W typ 

Over temperature 
and voltage range 

input Voltage 

Vih 

3.5V min 

2.0V min 

4.0V min 

3.5V min 

V CC =5.0V 

Over temperature 
range 

Vil 

1.5V max 

0.8V max 

1.0V max 

1.5V max 

Output Current 

1 *0H 1 

4mA min*l 

0.4mA min*2 

0.36mA min*3 

0.42mA min*3 

*1 Vcc = 4.5V 
*2 V C c =4.75 V 
*3 V CC =5V 

Over temp, range 

*0L 

4mA min 

4mA min 

0.8mA min 

0.42mA min 

Operating Voltage Range 

2-6V 

4.75~5.25V 

2~8V 

3~18V 


Operating Temperature Range 

-4o~85 , c 

0~70°C 

-40~85°C 

-40~85°C 



Table 3-2 Comparison of Logic Family Characteristics 
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3-2 Method of Designating the TC74HC Series 


The TC74HC series is designated by using the standard established by JEDEC and is as shown below; 


TC74HC 1 I I 1 □ □ □ 

T~\ r T T T_ 


6) Other information (as required) 

5) Package Type (P,F,FN,FW) 

4) Revision Level (blank for original) 
3) Function 

2) Type classification by JEDEC 

( 74HC, 74HCU , 74HCT) 

1) TOSHIBA CMOS 

(designates TOSHIBA 
and process) 


(Example) TC74HCT240AP 

High Speed C 2 MOS IC which is pin and functionally compatible with the bipolar 74LS240 
Input is designed for TTL voltage levels, and direct driving from LSTTL is possible. 

Package type is plastic Dual Inline Package (DIP). 

(1) “TC” 

Proprietary name identifying TOSHIBA CMOS devices. 

(2) Type classification (HC, HCU, HCT) 

In addition to the HC devices, there are HCU and HCT types. These differentiations were made by JEDEC in order to 
separate CMOS devices of the same function by with different input levels or the existence of a buffa** 


TYPE 

Internal stages 

Input threshold voltage 


Two stages and above 

CMOS level 


One stage 

CMOS level 


Two stages and above 

TTL level 
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Taking an inverter as an example, we can show the difference between these types as follows: 



TC74HC04A 

TC74HCU04A 

TC74HCT04A 

Logic Diagram 


-0- 

-C>H>— 1>- 


5V 



5 V 


5V 









Input-Output 

Eh 

P 




\ 


■ 


Voltage transfer 
characteristics | 

o 

> 

t 






1 




2.5V 

-*Vin 


2.5V 


2 

1.4V 


(3) Function 

Functions are expressed by Arabic numbers of two to five figures. 

In the case of TC74HC series, these numbers are the same as LSTTL and 4000B/4500B devices having 
the same pin connections and function. 


00—999 Product with same pin connections and function as 74LS series. 

(Example) 74LS240^74HC240 

4000—40199 Product with same pin connection and function standard 

4500—4599 CMOS 4000B/4500B series . 

(Example) 40102B^>74HC40102 

4300—4399 Function unique to 74HC series. 

7000—7999 However, some function approaches LSTTL or 4000B series. 

(Example) Same function with 74HC 7266 A*»74LS266. 

However, output is of normal buffer structure (Not open drain). 


(4) Revision Level 

This symbol is used to clarify the revision of product when improvements which change the characteristics of product are 
made. Normally, it is blank, however, upon revision, English characters are given successively from “A”. Suffix “A” of 
TC74HCxxxA series indicates the types which have refined AC characteristics due to redesign of IC chip but still meet JEDEC 
standards for the family. 
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(5) Package Type 


English characters showing type of package. 


P dual in line package (DIP) Plastic 

F 200 mil small outline IC (SOIC) Plastic 

FN 150 mil small outline IC (SOIC) Plastic 

FW ••••••••• 300 mil small outline IC (SOIC) Plastic 


In the TC74HC series, narrow 300 mil type 24 pin DIP package have been developed. Therefore all P type. 14/16/20/24 pins 
devices have a 300 mil width (7.62 mm). 


(6) Other information 


As an example, in the case of SOIC Thpe and Reel specifications, the following suffixes are added to the part number. 


(TP 1) or (TP 2) 
(EL) 

(ELP) 


Adhesive Thpe and Reel (Difference in pin 1 position) 
Embossed Tbpe and Paper Reel. 

Embossed Ihpe and Plastic Reel for 150/200/300 mil SOIC 
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4. EXPLANATION OF RATINGS AND STANDARDS 


4-1 Maximum Ratings 

In general, the maximufn rating value should not be exceeded in order to guarantee the life and 
reliability of integrated circuit products. 

The Absolute Maximum Rating should not be exceeded even for a moment. 

When the device is used in excess of any maximum rating, the device may not recover, and, in many 
cases, permanent damage will occur. 

In designing the circuit, therefore, it is necessary to pay attention to the fluctuation of supply 
voltage, characteristics of interconnecting parts, ambient temperature, and surges in input and 
output signal lines, so that the maximum ratings will not be exceeded. 

Thble 4-1 indicates common absolute maximum ratings of the TC74HC series. When the maximum ratings and common 
ratings differ, the former shall control. For definition of parameters, refer to Thble 4-2. 


Table 4-1 Absolute Maximum Ratings 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5-7 

V 

DC Input Voltage 

V IN 

-0.5 — Vcc+0.5 

V 

DC Output Voltage 

v arr 

-0.5 ~ V<x + 0.5 

V 

Input Diode Current 

IlK 

±20 

mA 

Output Diode Current 

!ok 

±20 

mA 

DC Output Current 

I arr 

±25 (standard type) 

±35 (buffer type) 

mA 

DC Vqq /Ground Current 

Iqc 

±50 (standard type) 

±75 (buffer type) 

mA 

Power Dissipation 

Pd 

500(DIP)*/180(SOIC) 

mW 

Storage Temperature 

Tstg 

-65 -150 

V 

Lead Temperature lOsec 

Tl 

300 

V 


* 500m W in the range of Ta=-40‘C— 65°C. From Ta=65 c Cto 85°C 
a derating factor of-lOmW/T! shall be applied until 300m W. 
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Table 4-2 


Parameter 

Symbol 

Explanation 

Supply Voltage 

Vcc 

The voltage range in which the 1C does not present breakdown, deterioration 
of characteristics or reduced reliability. 

DC Input Voltage 

DC Output Voltage 

i- 

II 

The voltage range in which the 1C does not present breakdown, deterioration 
of characteristics or reduced reliability. 

Input Diode Current 
Output Diode Current 

liK 

• ok 

The current value at which the 1C does not present breakdown due to latch- 
up when input or output current flows. 

* Practically, a design in which DC current flows is not recommended. When 
a flow of current cannot be prevented, adopt a current value lower than this. 

DC Output Current 

DC V c c /Ground Current 

l0UT 

Icc 

Output current indicates the current value which can flow from one output. 

As V CC /GND current includes output current, in an 1C having many output 
terminals, substantial V CC /GND current can flow. 

Power Dissipation 

Pd 

Indicates power consumption which exceeded can cause breakdown of the 
device over the entire operating temperature range. 

Storage Temperature 

Tstg 

The ambient temperature range over which deterioration of characteristics 
and reliability will not occur when left for a long time in a state without 
supply voltage. 

Lead Temp, and Time 

Tl 

Indicates the maximum allowable conditions permitted when soldering is 
carried out after 1C mounted on printed board. 


4-2 Recommended Operating Conditions 


These are the conditions in which the operation of the TC74HC series is guaranteed, and when exceeded, operation is not 
guaranteed even though they are within the maximum rating of Thble 4-1. 

Common, recommended operating conditions of the 74HC series are shown in Thble 4-3. When recommended operating 
conditions for specific devices and common recommended operating conditions differ, the former shall control. Refer to Thble 
4-4 for definitions. 


Table 4—3 Common Recommended Operating Conditions 


(a) 74HC Type 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2 - 6 

V 

Input Voltage 

Vin 

0 ~ V CC 

V 

Output Voltage 

V OUT 

0 ~ Vcc 

V 

Operating Temperature 

Topr 

i 

4s- 

O 

l 

oo 

tn 

°c 

Input Rise and Fall Time 

tr, tf 

0 ~ 1000(V CC =2.0V) 

0 ~ 500(V CC =4.5V) 

0 ~ 400(V OC =6.0V) 

ns 
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(b) 74HCT Type 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

4.5 - 5.5 

V 

Input Voltage 

% 

0 — Vcc 

V 

Output Voltage 

V OUT 

O-Vcc 

V 

Operating Temperature 

Topr 

-40 - 85 

°C 

Input Rise and Fall Time 

tr , tf 

0-500 

ns 


Table 4-4 


Parameter 

Symbol 

Explanation 

Supply Voltage 

Vcc 

The supply voltage range guaranteeing normal operation of the 1C. 

Input Voltage 

Output Voltage 

VlN 

V 0U T 

The input/output voltage range guaranteeing normal operation of the 1C. 

Operating Temperature 

Topr 

The operating temperature range guaranteeing normal operation and id 

electrical characteristics of the 1C. 


on 

The rise and fall time range of the input signal which will not cause 
oscillation of the output. 


4-3 DC characteristics 


Thble 4-5 shows the DC characteristics of HC types. For the meaning of each parameter, refer to Ihble 4-7. Table 4-5 is a 
standard DC characteristics table, and when it differs from individual characteristics, the later shall control. DC characteris- 
tics are established by JEDEC (Standard 7A). Thble 4-6 indicates characteristics table standardized by JEDEC. 
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Table 4-5 TC74HC series DC Characteristics Table 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=~40 ~85°C 


Vcc 

MIN. 

TYP. 

MAX. 

MJN. 

MAX. 

High-Level 

Input Voltage 

V IH 


2.0 

4.5 

6.0 

1.5 

3.15 

4.2 

-* 

- 

1,5 

3. 15 
4.2 

"”;-7 


Low-Level * * 
Input Voltage 

V, L 


2.0 

4.5 

6.0 


- 

0.5 

1.35 

1.8 

- 

0.5 

1,35 

1.8 

V 

High-Level * * 
Output Voltage 

Vqh 

VlN = 
VlHorV IL 

I OH -~20 u A 

2.0 

4.5 

6.0 

1.9 
4.4 

5.9 

2.0 

4.5 

6.0 

- 

1.9 
4.4 

5.9 

- 

V 

I OH =~4 mA‘ 
I OH =-5. 2mA 

4.5 

6.0 

4. 18 

5. 68 

4.31 

5. 80 

_ 

4.13 

5. 63 

, • ' 

Low-Level 

Output Voltage 

V(X. 

V IN = 

V, H orV 1L 

I cl “20 U A 

2.0 

4.5 

6.0 

- 

0.0 

0.0 

0.0 

0.1 

0.1 

0.1 

- 

0.1 

0.1 

0. 1 

V 

I CL =4 mA* 
I CL =5. 2mA* 

4.5 

6.0 

_ 

0. 17 
0.18 

0. 26 

0. 26 

■1 

,0133 

" 0. 33 

3-State Output 
Off-State Current 

k e 

Vjn =Vih orV IL 

Vcxrr =Vcc or GND 

6.0 


- 

±0.5 

- 

±5.0 

fiA 

Input Leakage Current 

I IN 

Vin =Vcc or GND 

6.0 

- 

" - ■ 

±0.1 

- 

±1.0 

Quiescent Supply Current* * 

!<x 

Vin ~ 

Vccor GND 

GATE 

6.0 

- 

- 

1.0 

i - . ■ • 

10. 0 

FF 

6.0 

- 

- . 

2.0 

- 

20.0 

MSI 

6,0 

- 

. - .. 

4.0 


40.0 


Note) * Buffer Type assumes 1.5 times value, respectively. 
C| Iqh I =IoL=6 m A, 7.8mA) 

** Items guaranteed to exceed JEDEC standard 7A. 


HC-58 




Tabli 4~0 JEDEC Standard No. 7 A (DC Electrical characteristics) 


PARAMETER 

SYMBOL 

TEST CONDITION 


T&=25°C 

efoauM.it-a 

UNIT 

1253 

MIN. 


MAX. 

mmtm 

ima 

High-Level 

Input Voltage 

D 

hhh 

Eg 

Oil 

1.5 

3.15 

4.2 

- 

■ 

1.5 

3. 15 
4.2 

m 

B 

Low-Level 

Input Voltage 

V,L 


2.0 

4.5 

6.0 

- 

- 


- 

real 

■ 

B 

High-Level 
Output Voltage 

VOH 

i 

E S 


2.0 

4.5 

6.0 

1.9 
4.4 

5.9 

- 

- 

1.9 
4.4 

5.9 

- 

H 


4.5 

6.0 

3. 98 

5. 48 

_ 

— 

3. 84 

5. 34 

M 

Low-Level 

Output Voltage 

Vot 

E 


2.0 

4.5 

6.0 

- 

- 

0.1 

0.1 

0.1 

H 

■ 

B 

lEMEiifl 

4.5 

6.0 

_ 

_ 

0. 26 

0. 26 

_ 

mmm 

rajgTmjrrrjBI 

Ice 

V IN =V IH or V il 

Vqut — V(x or GND 

6.0 

- 

J 

±0.5 

- 


U a 

Input Leakage Current 

IlN 

V| N =Vcc or GND 

BiEB 

- 

_____ 

±0.1 

- 

wmm> 

QoUaceni Supply Cerrent 

Icc 



EO 

- 

HBB 

2.0 

- 

WtlTB 

FF 

EO 

■ 


4.0 

- 

gnio 


EO 

■ 

■ 


- 

mmm 


Note) • Buffer Type assumes 1.5 times value, respectively. 
(|I(nl“I(X = ®mA, 7,8mA) 
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Table 4-7 


Parameter 

Symbol 

Explanation 

High-Level 

Input Voltage 

n 

The input voltage capable of setting the input of the 1C to a high level, and the 
minimum value is guaranteed. 

Low- Level 

Input Voltage 

V,L 

The input voltage capable of setting the input of the 1C to a low level, and the 
maximum value is guaranteed. 

High-Level 

Output Voltage 

VoH 

The output voltage such that when each input terminal is connected to V, H or V )L , the 
corresponding output level goes high. There is guaranteed a minimum value of 
output voltage obtainable when the specified output current (l OH ) flows. 

Low- Level 

Output Voltage 

VOL 

The output voltage such that when each input terminal is connected to V, H or V IL , the 
corresponding output level goes low. In this case, there is guaranteed a maximum 
value of output voltage obtainable when the specified output current l OL ) flows. 

Input Leakage 
Current 

■in 

This is the current flowing at the input terminal when a voltage is impressed on 
the input terminal of 1C. Normally, this current is so small that measurement is 
made with the maximum value of supply voltage. 

3-State Output 
Off-State Current 

•oz 

The leakage current flowing at the output terminal when the output is in a high 
impedance state, the device having a three state or open drain output. 

Quiescent Supply 
Current 

Ice 

The current flowing from the V cc terminal into the 1C when the V cc or GND level is 
held constant without changing the input voltage. The maximum value under all 
theoretical conditions allowable for the measured 1C is guaranteed. 
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4-4 AC Characteristics 


AC characteristics guarantee the transient characteristic of products. 

In general, impressed input waveform is set so as to have an amplitude of Vex: to GND and rise and 
fall time of 6ns. 

Table 4-8 explains the meaning of each parameter of the AC characteristics, Fig. 4-1 shows the 
output connection diagrams for measurement and Fig. 4-2 illustrates the measured waveforms. 


Table 4-8 


Pa ra meter 

Symbol 

Explanation 

Drawing NO. 

I!U 

rm, 

Output Transition Time 


Indicates the time during which the output voltage (V OH , V OL ) rises 
from 10% to 90%, and the time during which the output voltage falls 
from 90% to 10%. 



Propagation Time 

■ 

Indicates the time between input signal application and output 
response detection. t pLH is the case in which the output changes from 
low level to high level, and t pHL is the case in which the output 
changes from high level to low. 

(i) 

(iv) 


m 

Indicates the time between when a signal is applied to the output 
control terminal and when the 3 state output is set to a high 
impedance state. 

(Hi) 

(vi) 


tpZL 

tpZH 

Indicates the time, between when a signal is applied to the output 
control terminal and when the 3 state output switches go a low or high 
level from the high impedance state. 



Indicates the maximum frequency at which the 1C operates 
normally. 

(H) 

(v) 


Timing requirements are a prerequisite to the normal function of devices. (See Table 4-9) 
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Table 4-9 



Symbol 

Explanation 

Drawing NO. 

Pa ra mater 

Bl 

rm 

Minimum Set-up Time 

■ 

Regarding certain data, indicates the time which the data must be 
applied and held before the input regarding that data (clock, etc.) 
changes. For example, when the data is read in at a rise of next 
clock pulse, it is necessary to apply andhold that data before the 
rising edge of the clock pulse, to a value at least equal to the 
minimum value of ts. 



Minimum Hold Time 

n 

Regarding certain data, indicates the time which the data must be 
held after the input regarding that data (clock, etc.) has changed. 

01) 

(*) 


■i 


Minimum Removal Time 

■ 

Indicates the minimum time between releasing of an asynchronous 
input (clear, preset, etc.) and application of next input (clock, etc.). 



Minimum Pulse Width 

n 

Indicates the minimum pulse width that a clock input, etc. is 
acceptable as a normal signal. 



Clock Frequency 

t 

Indicates the clock frequency that is operated the 1C normally. 




Pera meter 

Symbol 

Explanation 

Input Capacitance 

Cin 

Indicates the capacitance between input and GND. 

Output Capacitance 

COUT 

Indicates the capacitance associated with a 3 state output or a open drain output 
in the high impedance state. 


Fig. 4-1 Output Connection Diagram 


Measurement 

Point 


Vcc 


Measurement 
Point Vqc 


To output 
Terminal icL 

fb, 

CMOS Output 


To output 
Terminal jCl 


Open Drain Output 


Rl Measurement 
Point 


To output 
Terminal jCl 


Si 


#Rl 


PRl 


3 State Output 


Note) Cl includes the capacitance of probe, etc. 
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Fig. 4-2 Switching Characteristics Tfest Waveforms 


(1) HC Types 


i) t tlh THL * pLH pHL 



ii ) t ,t ,t u 

ily “ w * v s ’ h » rem 
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- v cc 

— GND 


— v 0H 


— v OL 


VwT v cc 

Vox 

‘w(H) | V 0 « GND 


‘h(L> 



tTHL 



V CC 


GND 


m) t pLZ ,t pHZ ,t pZL ,t pZH 



V CC 

GND 

V 0H 

V 0L (^GND) 

V 0H *< V CC> 


(2) HCTl^pes 

iv) t TLH ,t THL ,t pLH >t pHL 
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V ) t w » t SU 


h rem 



Active Inactive state 

State 


vi) t pLZ ,t pHZ ,t pZL 


pZH 



3 V 
GND 

VOH 

Vql (*GND) 


v OH (* V CC > 
V OL 
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5. EXPLANATION OF IEC LOGIC SYMBOLS 


5-1 Symbol composition 

A symbol comprises an outline or a combination of outlines together with one or more 
qualifying- symbols. The purpose of a general qualifying symbol is to accurately portray the logic 
function of the device. 


input 

linos 


general quarifying symbol 
^ outline 


*t 

□ * 

* 

* 


* 

* 


output 

lines 


jjc : qualifying symbol locations for inputs and outputs 


5-2 Qualifying Symbols 

(1) General Qualifying Symbols 


symbol 

definition 

& 

AND element 

>1 

OR element 

= 1 

EXCLUSIVE OR element 

= 

Logic identify element. If all inputs have the same logic state then the output is at 
internal logo “V'. 

2K 

Even element. If an even number of inputs are at internal logic “1” then the output is 
at internal logic "1”. 

2K+1 

Odd element. If an odd number of inputs are at internal logic “1” then the output is 
at internal logic “1”. 

1 

Buffer element without amplified output. 

D> or <3 

Buffer element with amplified output. The triangle points in the direction of signal 

flow. 
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symbol 

definition 

// 

Schmitt-trigger. 

It has hysterisis characteristic. 

__J 1 

Retriggerable monostable element. 

Jj 1_ 

Non-Retriggerable monostable element. 

jiG_n_ 

Astable element 

JU gjt 

Synchronous-starting astable element. 

MTl 

Synchronous-stopping astable element. 

SRGm 

Shift register, “m” : number of bits. 

CTRm 

Binary counter, “m” .number of bits, cycle length:2 

CTRDIVm 

Counter with cycle length m. 

RCTRm 

Ripple carry counter, “m” number of bits, cycle length:2 

X/Y 

Coder or code converter. X and Y may be replaced by appropriate indications of the 
codes used. 

MUX 

Multiplexer / data selector. 

DMUXorDX 

Demultiplexer. 

B 

Adder. 

■ 

Subtractor. 

CPG 

Look-ahead carry generator. 

it 

Multiplier. 

COMP 

Comparator. 

ALU 

Arithmetic logic unit. 

ROM 

Read only memory. 

RAM 

Random access memory. 

FIFO 

First-in First-out memory. 

1=0 

When power is switched ON, the element goes to internal logic M 0”. 

1=1 

When power is switched ON, the element goes to internal logic “1”. 

? — ? 

Delay element with specified delay times. 
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(2) Inputs and Outputs Qualifying Symbols 


symbol 


definition 


H 


Logic negation at an input. An external logic “0”(‘T') produces an internal logic ‘T’(“0”). 


Logic negation at an output. An internal logic “Q”(“V’) produces an external logic ). 


-H 


Porlarity indicator at an input. A “L”(Low) level active. 


Porlarity indicator at an output. A “L” level active. 




Porlarity indicator at an input where the signal flow is from right to left. 


Porlarity indicator at an output where the signal flow is from right to left. 


Indicator for direction of signal flow. 


Bidireclion information flow (alternate). 


Dynamic input 

Positive logic. Negative logic. Porlarity indicate. 

i — 1 0 — i r — H 

o — 1 1 — 1 L — 1 

The above transitions produce the internal logic active. 




Dynamic input 

Positive logic. Negative logic. 

1 — “1 I 0 

I 0 1 1 

The above transitions produce the internal logic active. 


Dynamic input 


Porlarity indicate. 

H —i 

I — _ L 

The above transitions produce the internal logic active. 


Non-logic connection. 


Input for analog signals. 


(3) Symbols of the internal connection 


symbol 

. 

definition 


A logic “1” at the left-hand side produces a logic “0” at the right-hand side. 

I 

Negated internal connection. A logic “1” at the left-hand side produces a logic “0” at 
the right-hand side. 

~T~ 

Dynamic internal connection. A transition from internal logic “0” to internal logic 
“1” at the left -hand side produces a transistory logic “1” at the right-hand side. 

r~~ 

Internal input (virtual). This input is always at internal logic “1” state unless this is 
overridden or modified. 

-- 

Internal output (virtual). This effect on the internal input connected to this output 
must be indicated by dependency notation. 
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(4) Symbols inside the outline 


symbol 

definition 

~l( 

Delayed output. The output change is delayed until the input that indicated the 
change returns to its initial external state or level. 

— \JT 

Schmitt trigger input. 

Ol — 

Open-drain output without internal pulled-up resistor. 

Ol — 

Open- drain output with internal pulled-up resistor. 

Ol — 

Open-source output without internal pulled-down resistor. 

Ol — 

Open-source output with internal pulled-down resistor. 

vl — 

Three-state output. 

>1 — 

Buffered output. 

(The triangle points in the direction of signal flow) 

1 EN 

Enable input. 

J, K, D 

Information inputs of disable elements. 

R, S, T, C 

Control inputs of disable elements. 

— 1-> m , — 1<— m i 

Shift input. The direction of shift is to the right or down when the arrow points to the right, or 
to the left. B m"=1,2,3,-, however, the number may be omitted when "m"=1. 

— |+m , — J - m 

Counting input. Count-up or count-down are indicted by + and - respectively. 

The number “m” is the count per command and may be omitted when “m”=1. 

zj° } 

Bit-grouping symbol. 

“m” is the highest power of 2 in the group. 

1 CT = m 

Content input. 

The internal logic “1” sets the element to the value “m”. 

CT = 9 | 

Content output. For example, when the input state is “1”, the internal registor sets 

“9”. 

-Ol 

Line-grouping symbol. The inputs enclosed by this symbol from a single logic input. 

— 1 -l-.-i'l — 

Fixed-mode input, Fixed-state output. This input (output) is permanently at 
internal logic “ 1” . 
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5-3 Dependency Notation 


Dependency notation is the powerful tool that makes IEC Logic Symbols compact and yet meaningful. With IEC symbols, the 
relationships between inputs and outputs are clearly illustrated without the necessity of showing all elements and 
interconnections involved. 

In dependency notation, the terms “affecting” and “affected” are used. 


(1) These general rules applied to dependency notation: 


1) The input (or output) affecting other inputs or outputs is labelled with the letter symbol that indicates the relationship 
involved followed by an appropriately chosen identifying number. 

2) Each input or output affected by that affecting input (or output) is labelled with that same 
number. 

3) If it is the complement of the input's (or output's) internal logic state that does the affecting, 
then a bar is placed over the identifying numbers at the affected inputs or outputs. 

4) If the affected input or output has a label to denote its function, this label will have the identifying 
number of the affecting input as a prefix. 

5) If two affecting inputs or outputs have the same letter and the same identifying number, they are 
ORed together. 

6) If the labels denoting the function of affected inputs or outputs are numbers (example: outputs of a coder), the identifying 
number of both affecting inputs and affected inputs or outputs is replaced by another character selected to avoid ambiguity, 
eg., Greek letters. 

^ ) If an input or output is affected by more than one affecting input, each identifying number separated by a comma will appear in 
the label of the affected one. The normal order of reading these numbers is the same as the sequence of the affecting 
relationships. 
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function 

symbol 

Input State “1” 

Input State “0” 

AND 

G 

Permits action 

Imposes “0” state 

OR 

V 

Imposes “1” state 

Permits action 

Negate 

(EX-OR) 

N 

Complements state 

No effect 

Interconnection 

Z 

Imposes action 

Permits action 

Control 

C 

Permits action 

Prevents action 

Set 

s 

S=1, R=0 

No effect 

Reset 

R 

S=0, R=1 

No effect 

Enable 

EN 

Permits action 

Prevents action of input 

Mode 

M 

Permits action 

Prevents action 

(mode selected) 

(mode not selected) 

Address 

A 

Permits action 

Prevents action 

A 

(Address selected) 

(Address not selected) 
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6. HOW TO READ MIL TYPE LOGIC SYMBOLS AND TRUTH TABLES 

6-1 How to read MIL type Logic Symbols 


Thble 6-1 shows the MIL type logic symbols used in high-speed CMOS IC. This logical chart is based on MIL-STD-806B. 
Clocked inverters and transmission gates employ specific symbols. 

Table 6-1 MIL Logic Symbols 


Circuit Function 


Logic Symbol 


Logical Equation or Truth Table 


Inverter 


— c£> — X A — P>o — 


X 


X=A 


NAND Gate 


X=A • B=A+B 


NOR Gate 


X=A+B=A • B 


AND Gate 


X=A • B=A+B 


OR Gate 


X=A+B=A • B 



A 

X 

E9 

H 

L 

ca 

L 

H 

■a 

X 

Z 


Clocked Inverter 
(Note 1) 


.0 .0 

A ~i>h- X A H>r x 

• tk A 


X : Don’t Gar e 
ZrHigh 

Impedance 


Transmission Gate 
(Note 2) 


H&H A -K§H 
'</> > 



mm 

mm 

El 

mm 

mm 


L 


raj 

X 

S3 


X: Don’t Care 
ZrHigh 

Impedance 


EXCLUSIVE-OR 

Gate 


b=3T>-x 


X=(A + B) • (A + B) 


EXCLUSIVE-NOR 

Gate 




X=(A • B) + (A • B) 


mm 

mm 

D 

EH 

Wm 

■a 

mm 

X 

X 

El 

mm 

mm 

wm 

mm 


El 

■a 

mm 



L 

mm 


_r 


mm 

mm 

S3 

mm 



D-Type 

Flip-Flop 


s 


D 

Q 

CK 

Q 

R 



-Q D — I 


f— Q CK—c|ck r q| 


S 


D ~ Q] — Q 

Q 


R 


1 


XrDon’t 
Care| 
A:No 
Changel 
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Note 1) Clocked Inverter 


A clocked inverter has the circuit shown in Fig. 6-1. In this figure, Q1 
and Q2 are P-channel MOS FET, and Q3 and Q4 are N-channel MOS 
FET, and the four FET are connected in series from V cc to GND. 

If 0 signal is high, Q1 and Q4 turn on, and the circuit can be regarded 
as simply an inverter composed of Q2 and Q3. When 0 signal is low, 
both Q1 and Q4 turn off, and, regardless of the condition of the A input, 
the output, B is set to a high impedance condition cut off from both V cc 
and GND. 


B 


That is to say, a clocked inverter can be used as a Fig. 6-1 Clocked Inverter 
switch to turn off input and output. 

Note 2) Transmission Gate 



A transmission gate has the circuit shown in Fig. 6-2. As shown, Q1 is a 
P-channel MOS FET and Q2 is an N-channel MOS FET which are 
connected in parallel. 

If 0 signal is high, both Q1 and Q2 turn on, and a signal can be applied 
in either direction. 

If 0 signal is low, both Q1 and Q2 turn off, and no signal can be 
passed. 



0 GND 

Fig. 6-2 Transmission Gate 
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6-2 How to Read Truth Table 


Table 6-2 indicates the definition of symbols described in Truth Table. 
Table 6-2 


Symbol 

definition 

H 

1 

High level (Indicates stationary input or output) 

L 

Low level (Indicates stationary input or output) 

_F 

Indicates leading edge changing from “L” to “H”. 


Indicates trailing edge changing from “H” to “L”. 

X 

Don’t cate (Either “H” or “L”) 

z 

High impedance state 


Input level of stationary state of each input of A to H. 

Qo 

Level of Q just before the realization of input condition indicated in Truth Table. 

Qn 

Level of Q just before inputting of active edge ( Jf or ) 

_n_ 

One “H” level pulse. 

~u~ 

One “L” level pulse. 
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7. COMMON ELECTRICAL CHARACTERISTICS 


7-1 Power Dissipation 

The power dissipation of CMOS device is composed of two components: one static, the other 
dynamic. 

The total power dissipation is the sum of static and dynamic power dissipation. 

Static power dissipation is obtained by multiplying quiescent supply current by the supply voltage 
range (Paragraph 7-l-(l). 

Dynamic power dissipation is obtained as shown in paragraph 7-1- (2). 


(1) Static power dissipation 

In the case of CMOS ICs, under the condition in which the inputs are fixed at Vcc or GND level, either the 
N-channel FET or P-channel FET turns off. For this reason, the current from Vcc to GND 
becomes only the reverse- direction saturated current of the PN junction and the surface leakage 
current due to the strain in the chip surface, and is a current of less than several nA at room 
temperature. 

Therefore, where the inputs are driven by another CMOS, or the inputs are pulled-down to GND or pulled-up to V cc the 
static power dissipation can be obtained as follows : 

Pd (DC) = V C c • I CC 

For HCT devices where specific input pins are driven at LSTTL levels the following applies: 

When being driven with a TTL Vqh , HCT devices exhibit additional currents (AI CC ) as specified on 
HCT device data sheets. 

Therefore, the HCT static power dissipation is dependent on the number of inputs to which TTL V OH logic 
voltage levels are applied and can be obtained as follows: 

P d (DC) = V cc • Ice + nV CC * *Cn * dn 
n : the number of input at 0— 2.4V (TTL V jj-j level) 
d : duty cycle 

AI CC : quiescent current when V IH = 2.4V 

(Ref. Technical data sheets) 
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(2) Dynamic power dissipation 


The dynamic power dissipation of a MOS IC is calculated by summing “a” and “b” below: 

a) The switching current obtained by charge and discharge of each capacitance added to gate output 

current when the gate in the circuit including the output buffer makes an inversion. 

b) The through current flowing when the P-channel FET and the N- channel FET which constitute 

the gate during inversion time turn on briefly at the same time. 

When rise and fall times of the input signal are small (about 6ns), through current of the gate is 
usually negligibly small in comparison with the switching current. 

For this reason, the dynamic supply current is governed by internal capacitance of the IC and the 
charging and discharging current of the load capacity (Cl). 

An example is given here for Cl ~ OpF. 

For the inversion of the internal gate outputs from low to high, it is necessary that the electric charge corresponding to Ci • 
V cc line to the internal capacitance Ci. 

Therefore the value obtained by multiplying Ci • V cc and the output inversion frequency (Frequency = f) within a certain 
period corresponds to the mean current to be supplied from the V cc line to the IC during that period. 

In an actual IC however, several gates operate simultaneously, and their respective internal capacity and inversion frequency 
are different. 

Therefore, dynamic supply current in an IC is as follows: 

Ice (°P r -) = V CC • | f n * Ci n 

fn: frequency of internal operated gate 

As fn is divisible by an integer of input frequency (f IK ), the gate operating with fn/m frequency can be considered equivalent 
to the capacitance of Ci/m. 

Therefore, the above equation can be rewritten as: 

n 

I(X (opr.) = V(x • f ix • I Ci/m n 

fjX : input frequency 
m: integer 


The final term is defined as CpD . 
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Dynamic power dissipation with load capacity is given by the following equation: 


Pd (opr.) - Cpd • Vcc 2 • fiN * C PD 

Total dynamic power dissipation with load capacity is given by the following equation: 

Pd (opr.) = C PD * Vcc 2 • fiN + S (C L n • Vcc 2 * f O n ) 

Cl : load capacity 
f o : output frequency 
n : integer of output 

However, in specific applications such as crystal oscillators, supply current characteristics are controlled by through 
current, and calculation by C PD can not be used. 
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7-2 Standardized Capacitance Power Dissipation (Cpd) Test Procedure 


The purpose of the C PD value is to allow the user to estimate actual power consumption of his system. Therefore, the 
table has been set up to exercise each device in the same manner as it would usually be used. Devices which are 
separable into independent sections are measured on a “per section” basic, the remaining are measured on a “per 
device” basis. Each device’s unique set up is listed in the Thble 7-1, “CPD Tbst Conditions”. 

Measurements for all devices are to be made at V C c = 5 ,0V at Th = 25°C and, if the devices are tested at a high 
enough frequency, the DC supply current will contribute a negligible amount to the overall power consumption and 
can be ignored. For this reason, the power consumption is measured at 1MHz. Any device with 3-state outputs is 
measured in an enabled state. 

In order to determine the C PD of a single section of a device (i.e. one of four gates or one of two flip-flops in a package), the 
following procedures should be used: 

As for the C PD value for devices with a common clock, it can be easily obtained by measuring both the C PD of the device with 
only one portion of the device active, and the C PD found with all portions active. The C PD value obtained by above two 
conditions should be shown. 


Gates: 


Switch one input while biasing the remaining input(s) so that the output(s) will 
switch . 


Flip-flops: Switch the clock pin while changing the data pin(s) such that the output(s) 

change with each clock cycle. 

Latches: Switch the enable and data inputs such that the latch toggles. 

Decoders/ 

Demultiplexers: Switch one address input which changes two outputs. 


Date selectors/ 

Multiplexers* Switch one address input with the corresponding data inputs at opposite logic 
levels so that the output switches. 
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Analog switches: Switch one address/select input/output which changes two switches. The switch inputs/outputs 
should be left open. For digital applications where the switch inputs/outputs change between V cc 
and GND, the respective switch capacitance should be added to the load capacitance as shown 
above. 

Counters: Switch the clock with the other inputs biased so that the device counts. 

Shift registers: Switch the clock while alternating the inputs so that the device shifts 

alternation l’s and 0’s through the register. 

Switch only one data input. Place transceivers in a single direction. 

The pulse obtained with a resistor and no external capacitor is repeatedly 
switched. 

Parity Generators: Switch one input. 

Display Drivers: Switch one input so that approximately one-half of the outputs change state. 

ALUs/Address: Switch the least significant bit. Bias the remaining inputs so that the device is 

alternately adding OOOO(binary) or OOOl(binary) to llll(binary). 

Details of each IC’s pin condition are listed in Table 7-1. 

-Explanation of symbol- 
V = Vcc (+5.0V) 

G = GND ( 0 V) 

H = logic 1 (Vcc ) 

L = logic 0 (GND) 

X = don’t care. Vcc or GND. but not switching 

R = 1.0 kQ pull-up resistor to an additional 5.0V supply other than Vcc supply 
0 = open 

P = 50% duty cycle input pulse (shown below) 

Q = 50% duty cycle half frequency out-of-phase input pulse (shown below'* 


Transceivers: 

Monostables: 
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Table 7-1 Cp D Test Condition 
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Type 

No 


Pin | 


0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

2 

2 

2 

2 

2 



1 

2 

3 

4 

5 

6 

7 

8 

9 

0 

1 

o 

u 

3 

4 

5 

6 

7 

8 

9 

0 

1 

2 

3 

4 

154 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

G 

0 

0 

0 

0 

0 

L 

L 

L 

L 

L 

P 

V 

155 


L 

L 

L 

0 

0 

0 

0 

G 

0 

0 

0 

0 

p 

L 

L 

V 

• 

• 

• 

• 

ft 

ft 

ft 

ft 

157 

1 * 

P 

L 

H 

0 

L 

L 

0 

G 

0 

L 

L 

0 

L 

L 

L 

V 

• 

• 

• 

• 

ft 

ft 

• 

ft 

157 

4 * 

P 

L 

H 

0 

L 

H 

0 

G 

0 

H 

L 

0 

H 

L 

L 

V 

• 

• 

• 

• 

• 

• 

• 

ft 

158 

1 * 

P 

L 

H 

0 

L 

L 

0 

G 

0 

L 

L 

0 

L 

L 

L 

V 

• 

• 

• 

• 

ft 

ft 

• 

• 

158 

4 * 

P 

L 

H 

0 

L 

H 

0 

G 

0 

H 

L 

0 

H 

L 

L 

V 

• 

• 

• 

• 

• 

ft 

• 

• 

160 


H 

P 

X 

X 

X 

X 

H 

G 

H 

H 

0 

0 

0 

0 

0 

V 

• 

• 

• 

• 

ft 

ft 

ft 

• 

161 


H 

P 

X 

X 

X 

X 

H 

G 

H 

H 

0 

0 

0 

0 

0 

V 

. • 

• 

• 

• 

ft 

• 

• 

• 

162 


H 

P 

X 

X 

X 

X 

H 

G 

H 

H 

0 

0 

0 

0 

0 

V 

• 

• 

• 

• 

ft 

ft 

ft 

ft 

163 


H 

P 

X 

X 

X 

X 

H 

G 

H 

H 

0 

0 

0 

0 

0 

V 

• 

• 

# 

• 

ft 

ft 

ft 

• 

164 


Q 

H 

0 

0 

0 

0 

G 

P 

H 

0 

0 

0 

0 

V 

• 

• 

• 

• 

• 

• 

• 

ft 

• 

• 

165 


H 

P 

X 

X 

X 

X 

0 

G 

0 

Q 

X 

X 

X 

X 

L 

V 

• 

• 

• 

• 

• 

• 

• 

• 

166 


Q 

X 

X 

X 

X 

L 

P 

G 

H 

X 

X 

X 

0 

X 

H 

V 

• 

• 

• 

• 

ft 

ft 

• 

• 

173 

1 * 

L 

L 

0 

0 

0 

0 

P 

G 

L 

L 

X 

X 

X 

0 

L 

V 

• 

• 

• 

• 

ft 

ft 

ft 

ft 

173 

4 * 

L 

L 

0 

0 

0 

0 

P 

G 

L 

L 

Q 

Q 

Q 

Q 

L 

V 

• 

• 

• 

• 

ft 

ft 

ft 

ft 

174 

1 * 

H 

0 

Q 

X 

0 

X 

0 

G 

P 

0 

X 

0 

X 

X 

0 

V 

• 

• 

• 

• 

ft 

ft 

• 

• 

174 

6* 

H 

0 

Q 

Q 

0 

Q 

0 

G 

P 

0 

Q 

0 

Q 

Q 

0 

V 

• 

• 

• 

• 

ft 

ft 

• 

• 

175 

1 * 

H 

0 

0 

Q 

X 

0 

0 

G 

P 

0 

0 

X 

X 

0 

0 

V 

• 

• 

• 

• 

ft 

ft 

ft 

ft 

175 

4 * 

H 

0 

0 

Q 

Q 

0 

0 

G 

P 

0 

0 

Q 

Q 

0 

0 

V 

• 

• 

• 

• 

ft 

ft 

ft 

ft 

181 


P 

H 

H 

L 

L 

H 

H 

L 

0 

0 

0 

G 

0 

B 

0 

0 

0 

L 

H 

L 

H 

L 

H 

V 

182 


H 

L 

H 

l” 

H 

L 

0 

G 

0 

0 

0 

0 

p 

H 

L 

V 

• 

• 

• 

• 

• 

• 

• 

ft 

190 


X 

0 

0 

H 

P 

0 

0 

G 

X 

X 

H 

0 

0 

L 

X 

V 

• 

• 

• 

• 

ft 

• 

• 

ft 

191 


X 

0 

0 

L 

L 

0 

0 

G 

X 

X 

H 

0 

0 

P 

X 

V 

• 

• 

• 

• 

ft 

• 

• 

ft 

192 


X 

0 

0 

H 

P 

0 

0 

G 

X 

X 

H 

0 

0 

L 

X 

V 

• 

• 

• 

• 

ft 

• 

• 

ft 

193 


X 

0 

0 

H 

P 

0 

0 

G 

X 

X 

H 

0 

0 

L 

X 

V 

• 

• 

• 

ft 

ft 

• 

• 

ft 

194 


H 

Q 

X 

~x 

IT 

X 

X 

G 

H 

L 

T" 

0 

0 

0 

0 

V 

• 

• 

• 

ft 

ft 

• 

• 

ft 

195 


H 

H 

L 

X 

X 

X 

X 

G 

H 

P 

0 

0 

0 

0 

0 

V 

• 

• 

• 

ft 

ft 

• 

• 

ft 

221 


L 

H 

P 

0 

0 

0 

0 

G 

X 

X 

X 

0 

0 

0 

R 

V 

• 

• 

e 

ft 

ft 

• 

• 

ft 

237 


P 

L 

L 

L 

L 

H 

0 

G 

0 

0 

0 

0 

0 

0 

0 

V 

• 

• 

• 

ft 

ft 

• 

• 

ft 

238 


T 

L 

L 

L 

L 

H 

0 

G 

0 

0 

0 

0 

0 

0 

0 

V 

• 

• 

• 

ft 

ft 

• 

• 

ft 

240 


L 

P 

0 

X 

0 

X 

0 

X 

0 

G 

X 

0 

X 

0 

X 

0 

X 

0 

X 

V 

ft 

• 

• 

ft 

241 


L 

P 

0 

X 

0 

X 

0 

X 

0 

G 

X 

0 

X 

0 

X 

0 

X 

0 

X 

V 

ft 

• 

• 

ft 

242 


L 

0 

P 

X 

X 

X 

G 

0 

0 

0 

0 

0 

L 

V 

• 

• 

• 

• 

• 

• 

ft 

• 

• 

ft 

243 


L 

0 

P 

X 

X 

X 

G 

0 

0 

0 

0 

0 

L 

V 

• 

• 

• 

• 

• 

• 

ft 

• 

• 

ft 

244 


L 

P 

0 

X 

0 

X 

0 

X 

0 

G 

X 

0 

X 

0 

IT 

~0 

IT 

“o" 

IT 

"V 

ft 

• 

• 

• 

245 


H 

P 

X 

X 

X 

X 

X 

X 

X 

G 

0 

0 

0 

0 

0 

0 

0 

0 

L 

V 

ft 

• 

• 

• 

251 


X 

X 

L 

H 

0 

0 

L 

G 

L 

L 

p 

X 

X 

X 

X 

V 

• 

• 

• 

• 

ft 

• 

• 

• 

253 


L 

L 

X 

X 

L 

H 

0 

G 

0 

X 

X 

X 

X 

p 

X 

V 

• 

• 

• 

• 

ft 

• 

• 

• 

257 

1 * 

P 

L 

H 

0 

X 

X 

0 

G 

0 

X 

X 

0 

X 

X 

L 

V 

• 

• 

• 

• 

ft 

• 

• 

• 


* number of sections active 
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Type 

No. 


Pin | 


0 

1 

0 

2 

0 0 

3 4 

0 

5 

0 0 0 

6 7 8 

0 

9 

1 1 

0 1 

1 

2 

1 

3 

1 

4 

1 

5 

1 

6 

1 

7 

1 

8 

1 

9 

2 

0 

2 

1 

2 

2 

2 

3 

2 

4 

257 

4 * 

P 

L 

H 0 

L 

HOG 

O 

H L 

O 

H 

L 

L 

V 

• 

• 

• 

• 

• 

• 

• 

• 

258 

1 * 

P 

L 

H 0 

X 

X 0 G 

0 

X X 

O 

X 

X 

L 

V 

• 

• 

• 

• 

• 

• 

• 

• 

258 

4 * 

P 

L 

H 0 

L 

HOG 

0 

H L 

O 

H 

L 

L 

V 

• 

• 

• 

• 

• 

• 

• 

• 

259 


L 

L 

L 0 

0 

O O G 

0 

O O 

O Q 

P 

H V 

• 

• 

• 

• 

• 

• 

• 

• 

266 


P 

L 

B 0 

X X G X 

X 

O O 

X X 

V 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

273 

1 * 

H 

0 Q X 

0 

O X X 

0 

G P 

0 

X 

X 

O 

0 

X 

X 

0 

V 

• 

• 

• 

• 

273 

8* 

H 0 Q Q 0 

O Q Q 

0 

G P 

O Q Q 

0 

O Q Q 

0 

V 

• 

• 

• 

• 

279 


L 

P 

P 0 

X 

X 0 G 

0 

X X 

X 

O 

X 

X 

V 

• 

• 

• 

• 

• 

• 

# 

• 

280 


L 

L 

0 L 

0 

0 G P 

L 

L L 

L 

L 

V 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

283 


0 
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L 0 

p 

H L G 

O 

0 H 

L 

O 

L 

H 

V 

• 

• 

• 

• 

• 

• 

• 

• 

298 

i* 

L 

L 

H L 

L 

L L G 

L Q P 

O 

O 

O 

O 

V 

• 

• 

• 

• 

• 

• 

• 

# 

298 

4 * 

L 

L 

H H 

L 

L H G H Q P 

O 

O 

O 

O 

V 

• 

• 

• 

• 

• 

• 

• 

• 

299 


H 

L 

L 0 

0 

0 0 0 

H G Q 

P 

O 

O 

O 

0 

0 

X 

L 

V 

• 

• 

• 

• 

323 


H 

L 

L 0 

0 

0 0 0 H G Q 

P 

O 

O 

O 

0 

0 

X 

L 

V 

• 

• 

• 

• 

352 


L 

L 

X X 

L 

HOG 

O 

L L 

X 

X 

p 

X 

V 

• 

• 

• 

• 

• 

• 

• 

• 

353 


hr 

L 

X X 

L 

HOG 

O 

L L 

X 

X 

p 

X 

V 

• 

• 

• 

• 

• 

• 

• 

• 

354 


X 

X 

X X 

X 

X L H 

L 

G L 

L 

L 

p 

L 

L 

H 

0 

0 

V 

• 

• 

• 

• 

356 


X 

X 

X X X X X Q 

P 

G L 

L 

L 

L 

L 

L 

H 

0 

0 

V 

• 

• 

• 

• 

365 


L 

P 

0 X 

0 

X O G 

O 

X O 

X 

O 

X 

L 

V 

• 

• 

• 

• 

• 

• 

• 

• 

366 


L 

P 
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7-3 Output Current Characteristics 

The output current characteristics of TC74HC series can be divided into standard and buffer types. 

An IC of the standard type is capable of directly driving 10 LSTTL, and guarantees 
V CC -Vqh ^0.37V, Vql ^0.33V over the entire temperature range. The buffer type, is capable of 
directly driving 15 LSTTL under the same conditions. 

Fig. 7-2 shows the standard output current characteristics of each type when used at the 4.5V. 

Note) The solid line shows standard characteristics. Because there are variations depending upon the samples, use the 
broken line and separate standard values when making design. 
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Fig. 7-2 Standard Output Current Characteristics 
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(mA) 


When the structure of the device has been determined, the current flowing in the MOS FET is obtained using the gate 
voltage V GS and the voltage V DS between source and drain. In an actual IQ the gate voltage of output step MOS FET becomes 
nearly V cc and GND level. Therefore, if I V GS l=V cc is considered, the following equation is realized in non-saturation zone: 

1 DS = K [2V D6 (V GS -V T )-V DS 2 ] 

If Vpg is made constant, Ipg is proportional to Vqq -V-p . In the saturation zone: 

Ids =K(V gs - v T ) 2 

Thus, I DS is proportional to (V cc - V T ) 2 not to V DS . Here, V T is the threshold voltage proper to the MOS FET’s, and is set to 
a value of about 0.7V in TC74HC series. 

Fig. 7-3 shows supply voltage -output current characteristics of standard type outputs. This figure 
shows standard values. Note that the variation of output current at low supply voltage becomes large 
in comparison with that at 4.5V. 
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Fig. 7-3 Standard Output Current Characteristics 
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7-4 AC Electrical Characteristics 


(1) Supply voltage dependence 


Transient characteristics of IC’s such as propagation delay time and maximum operating frequency are determined by 
delay time of the inner gate or rise and fall time of the output buffer. 

Internal delay is considered to be chiefly due to the integral effect of the on resistance of the MOS FET. Load capacitance 
does not remarkably depend upon supply voltage, the drain current characteristics of MOS FET determine the dependence 
of AC electrical characteristics to supply voltage. 


Fig. 7-4 shows the dependence of propagation delay time on supply voltage in a representative gate IC. 

In JEDEC Standard 7A, the coefficient of dependance on supply voltage is determined as follows: In the worst case, adopt 
the broken line indicated in Fig. 7-4 which was made on the basis of the JEDEC standard. 


Table 7-1 Calculation of AC Standard Value Table 7-2 Calculation of f^AX Standard Value 

. (excepting Wx) 


Vcc 

Ta=25‘C 

Ta= - 40~85°C 

2.0 

0. 20X 

0. 20Y 

4.5 

X 

Y=0. 80X 

6.0 

1. 18X 

1.18Y 


Vcc 

Ta=25‘C 

Ta= - 40~85°C 

2.0 

5. 00X 

5. 00Y 

4.5 

X 

Y=l. 25X 

6.0 

0. 85X 

0. 85Y 



1 2 3 4 5 8 

Supply voltage Vqq (V) 

Fig. 7-4 Dependance of Propagation Delay Time on Supply Voltage 
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(2) Load capacitance dependence 


In the TC74HC series, output current has been greatly improved in comparison with the conventional 4000B/4500B 
series; a capacitive load can be driven at high speed. 

However, since the output impedance is determined when supply voltage is selected, the rise and fall time of the output 
w r aveform or propagation delay time will increase in proportion to an increase in load capacitance. 


Fig. 7-5 indicates the load capacitance dependence on output rise and fall time at a supply voltage 
of 4.5V. Fig. 7-6 shows the load capacitance dependence on propagation delay time. 


Standard Type 



Buffer Type 


VCC=4-5V 

T a = 2 5°C 
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Fig. 7-5 Load Capacitance Dependence of t^LH ^THL (standard characteristics) 
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Fig. 7-6 Load Capacitance Dependence of t p LH * tpHL ( st andard characteristics) 
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In the TC74HC series, AC characteristics are guaranteed using a load capacitance of 50pF. 
Propagation delay time using a load capacitance, other than this value is obtained by the following 
equation: 

(Example) High level propagation delay time in the case of load capacitance of XpF. 

t pLH (X) = A (X — 50) + t pLH (50) 

A: High level propagation delay time increase rate per unit load capacitance(ns/pF) 


Table 7-3 Load Capacitance Dependence of AC Electrical Characteristics (ns/pF) 




Standard Output 

Buffer Output 


Vcc 

Typical value 

(Ta=25°C) 

Limit value 

(Ta=25°C) 

Typical value 

(Ta=25°C) 

Limit value 

(Ta=25°C) 


2.0 

0. 33 

0. 83 

0. 22 

0. 55 

tTLH. tTHL 

4.5 

0. 12 

0. 24 

0. 08 

0. 16 


6.0 

0. 09 

0.16 

0. 06 

0.11 


2.0 

0. 17 

0. 43 

0.13 

0. 33 

tpLH. tpHL 

4.5 

0. 06 

0.12 

0.05 

0. 10 


6.0 

0. 043 

0. 077 

0. 038 

0. 068 


Table 7-3 shows increase rate per unit capacity of AC electrical characteristics having load 
capacitance dependence. 

In the case of a heavy capacitive load, it is necessary to make the calculation using the limit values 
in this table. 

In TC74HCxxxA series, AC characteristice of 15pF load capacitance (standard output, 
Vcc =5.0V) or 150pF load capacitance (buffer output, Vcc = 2, 4.5, 6V) is guaranteed. (See the 
technical data seets) 
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7-5 Temperature Parameters of Various Characteristics 

In TC74HC series, operation over the wide temperature range of -40 °C to 85°C is guaranteed. This 
section shows how the switching time and output current are influenced by temperature. 

(1) Temperature versus Output Current 

Fig. 7-7 indicates temperature versus output current. In this figure, the solid line shows the temperature dependence in a 
standard sample. When designing, use the broken line as it is the worst case. 



— 40 — 20 0 20 40 60 80 100 

T a ( °C ) 

Fig. 7-7 
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(2) Temperature Characteristics versus Propagation Delay Time 

Fig. 7-8 shows temperature versus propagation delay time. The solid line in this figure indicates standard temperature 
dependence of a gate. When designing, use the broken line indicated as the worst case. 
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8 PRECAUTIONS IN HANDLING 


8-1 Electro-Static Discharge 

A CMOS IC has a very thin gate insulation oxide film. When high voltage is applied to this gate electrode (input of CMOS 
IC), the oxide film directly under the gate can sometimes break down. In the TC74HCxxxA series, as shown in Fig. 8-1, 
protection diodes are added to all input terminals in order to protect CMOS gate from such voltage. However, protective 
circuits may not be effective against the accidental application of high voltage; care must be taken in handling CMOS IC’s. 




Fig. 8-1 (a) Input Protective Circuits (b) Output Equivalent Circuit 


Further, since a parastic diode is formed between each terminal as indicated in Fig. 8-1, thermal 
breakdown, etc, due to excessive current may sometimes occur when the voltage exceeding the 
ratings is applied between each terminal. 


(1) Electrostatic Discharge Test Method 


Fig. 8-2 shows the electrostatic discharge test 
method. In Fig. 8-2, the test is conducted with C=200 
pF, R=0 Q. Table 8-1 shows the results of 
electrostatic discharge tests applied to representative types of the 
TC74HC series. 

In the test method, standardized by EIAJ, it is 
acknowledged that ± 200V is sufficient to withstand 
damage in ordinary service. As shown be Table 8-1 
Toshiba’s TC74HC series has ample protection. 
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Fig. 8-2 Test Circuit 
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Table 8-1 Test Result 


C = 200pF, R = OQ, Impression frequency 3 times 


Name 

Output 

Input 

Impression of 
+ voltage 

Impression of 
- voltage 

Impression of 
+ voltage 

Impression of 
- voltage 

TC74HC00AP 

> 500V 

> -500V 

> 500V 

> -500V 

TC74HC02AP 

> 500V 

> -500V 

> 500V 

> -500V 

TC74HC74AP 

> 500V 

> -500V 

> 500V 

> -500V 

TC74HC139AP 

> 500V 

> -500V 

> 500V 

> -500V 

TC74HC240AP 

> 500V 

> -500V 

> 500V 

> -500V 

TC74HC373AP 

> 500V 

> -500V 

> 500V 

> -500V 


8-2 Precautions in Handling 

(1) Transportation and Storage 


As the input and output terminals of unmounted CMOS IC’s are in a state of high impedance, they are apt to receive 
induced charges from the surrounding charged body, space electric fields, and the human body 
For this reason, it is necessary, in transporating and storing CMOS IC’s, to use dielectric mats, metal cases or aluminum foil 
boxes, so that each terminal of the IC will be at same potential. 

TC74HC series devices are inserted in magazines and are given antistatic treatment at the time of shipment. Do not 
remove devices from the magazines unnecessarily. Particularly, avoid the use of plastic or vinyl containers which are apt to 
create static charges. 


(2) Assembling 

When installing CMOS IC’s on the printed wiring board, it is necessary to protect the electric equipment, work stand and 
assemblers from static electricity by grounding. It is advisable to ground the work stand by placing a metal plate or 
spreading aluminum foil on the surface. Grounding of assemblers should be made through a resistance of about 
IMR so as to prevent electric shock. Ground through a metallic ring or wrist bands. Also, it is advisable not to wear work 
clothes made of chemical fibers. Further, it is necessary to periodically check electric equipment to insure absence of 
electric leakage. 

When shaping the leads during the packaging of IC’s, it is advisable to use a pincet or similar jig, so that stress may not be 
given to the device leads at the package entrance. 

When storing or transporting the completely assembled printed wiring board, short circuit the terminals of printed wiring 
board or cover the entire board with aluminum foil, so that the input terminals of the IC are protected. 
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(3) Soldering 


When soldering by use of a soldering iron, carry out the work at temperatures of 260 6 C or below within 10 seconds. The 
reliability of TC74HC series is not affected when subjected to a temperature stress at the lead of 260°C for 10 seconds. 

Use a soldering iron having no electrical leakage at its end. It is recommended to use a class A iron having an insulation 
resistance exceeding lOMft. When using a soldering tank, it is necessary to ground the tank so as to prevent the electric 
potential of the soldering tank from affecting the work. 

After soldering the IC’s on the printed wiring board, cleaning is done to remove flux, etc. For this cleaning use a flux 
removing solution or a cleaning method utilizing ultrasonic waves. Care must be taken in the selection of the solvent so as to 
prevent adverse effects on the package and marking of the CMOS IC. 

In general, it is advisable to use Freon™ cleaners. 

When using ultrasonic cleaning, it is necessary to prevent stress due to signal resonance being imparted to the IC’s or 
printed wiring board. Because of this, it is necessary to consider a method such that the main body becomes a shade against 
vibration, and also to use a cleaning time of less than 30 seconds. 

(4) Adjustment, Test 

When making adjustments and tests after the completion of printed wiring board, it is necessary to check for solder 
bridges or cracks on the printed wiring board before applying power. As CMOS systems require only a small supply current, 
apply current limiting during test by using a constant voltage power source. 

Before inserting or removing printed wiring boards into or out of the test fixture, remove all power. 

When inspecting the printed wiring board with a probe, care must be taken to prevent contact of the tip of the probe with 
other signal or power lines. It is advisable to install a special test device for use with probes. 

Wdien a test is conducted under high power and low temperature, it is necessary to ensure that the constant temperature 
oven is grounded. 


Freon ™ is REGISTERD TRADEMARK of DUPONT CORP. 



9 PRECAUTIONS IN DESIGNING CIRCUITS 


9-1 Input Processing 

(1) Processing of unused gate 


Inputs of CMOS IC have such a high impedance that the logic level becomes undefined under open conditions. If the input 
is at an intermediate level, the P-channel and N- channel transistors both turn on, and excessive supply current flows. 


Therefore, as shown in Fig. 9-1, be sure to connect unnecessary 
input lines to V C o GND or other inputs. 

In the case of CMOS, if a soldered part makes poor or no contact, 
a malfunction of the system or an increase in supply current can 
occur. Therefore, care must be taken at the time of soldering. 


Fig. 9-1 Treatment of Input 


V DD 



(♦Unused gate) 


When an input terminal of a printed wiring board is connected 
directly to a CMOS input, that input electrically floats. This condi- 
tion is the same as a single IC being transported or stored. It is 
advisable, therefore, to connect this input to V cc or GND through a 
resistance on the printed wiring board, as shown in Fig. 9-2. 



Fig. 9-2 Input processing 

of Printed Wiring Board 
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9-2 Design of Power Source 


In general, CMOS has a very small current consumption in comparison with bipolar digital IC’s and, therefore, it needs 
only a small capacity power supply. However, from the operational standpoint, CMOS consumes power in the transition state, 
and therefore it is necessary to keep the high frequency impedance of the power source as low as possible. 

It is advisable to make the wiring of the power source (V cc ) and GND lines thick and short, and insert, as a high frequency 
filter, a 0.001|xF to O.ljiF capacitor between V cc and GND for each IC. 

Also, it is recommended that a capacitor of about IOjxF to IOOjjlF be inserted between the power supply entrance and GND 
as low frequency filter. As mean supply current differs considerably depending upon the operating frequency of the system, 
existence of capacitive load, rise and fall of the input signal and supply voltage, attention must be given especially in the case 
of a simple power source, by using a Zener diode or by battery drive. When there is overshoot or undershoot during the 
transition time of the power supply, use a filter, etc. so that the maximum device rating is not exceeded. 

Output Short circuit 

In the TC74HC series, a buffer is added to the output, and both outflow (Iqh) anc * inflow (I OL ) current drive is possible. For 
this reason, excessive current flows in the CMOS output when the high level output line is shorted to GND or the low level 
output line is shorted to V cc . Particularly, when the supply voltage is high, I OH and I OL are quite excessive and may damage 
the device; therefore care must be taken not to cause an output short curcuit. 

It is, of course, impossible to directly connect ordinary outputs 
together. But in the case of an IC which has a 3-state output, a 
wired OR is permitted provided that no more than two outputs are 
enabled simultaneously. 

Further, in order to improve drive capacity, it is possible to 
connect the gates in the same package as shown in Fig. 9-3. 


Fig. 9-3 Example of how to increase 
of drive capacity 
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9-4 Effect on Input of Slow Rise and Fall Time 


When a slow rise on fall time signal is impressed on a CMOS 
input, it sometimes happens that the output tends to oscillate 
around V TH (threshold voltage of the device). This is because the 
CMOS gate becomes a linear amplifier equivalent in the vicinity of 
Vth> and minute power source ripple and noise components are 
amplified and appear in the output. 

Tb prevent this, it is necessary to insert a high frequency filter 
capacitor between V cc and GND of the oscillating IC, or use a 
Schmitt trigger IC. 

In the case of the TC74HC series, excepting HCU types or 
Schmitt trigger IC’s, input rise and fall time is limited as shown in 
Thble 9-1. 

Proper design requires that these rise and fall time limits be 
observed. 

Fig. 9-4 shows an example of a malfunction when a shift counter 
is designed by using a D-type flip-flop in separate packages. In this 
case, the malfunction is considered to be caused by the difference 
in circuit threshold level of separate D-type flip flops. 



Q2 


(a) Normal operating waveform 


J L 
“L_T 


VthCl 

VthC2 


(b) Malfunction waveform from 
at the time V th Cl>V t h C2 



Malfunction waveform from 


at the time V t h Cl<V t h C2 


Fig. 9-4 Example of Malfunction 

Let circuit threshold level of F/F-l be V th Cl, and that of F/F-2 be 
Vth C2. Then, as shown in Fig. 9-4, time difference At is formed 
when the rising waveform of the clock pulse cuts the respective 
circuit threshold voltage, and thus a malfunction occurs. 

The following condition is required for ensuring normal 
operation: 


At < tpd (CK Q)+t se t— up 
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In this case, there is a possibility of malfunction even though the input signal is within the standard value of Thble 9-1. 
Therefore, care must be taken in design of sequence circuit clock inputs. 


Table 9-1 Standard Value of Input Rise and Fall Time 


Item 

Symbol 

Limit 

Unit 

Input Rise and Fall Time 

t r , tf 

0~ 1000(Vcc=2.0V) 

0 - 500(Vcc=4.5V) 

0~ 400( V C C —6.0V) 

ns 


9-5 Wiring Precautions 

(1) Output waveform distortion 

As the output impedance of the TC74HC series is very low in comparison with conventional standard CMOS IQ distortion 
is sometimes caused in the output waveform depending upon the L component of the wiring, long output wiring, or when 
capacitance is connected between signal lines and V cc or GND. Therefore, when designing the printed wiring board, take 
care not to make signal wiring too long. In the case of double sided printed wiring boards, it is ideal to limit signal wire length 
to 30cm or less. The clock signal line is particularly prone to distortion. 

(2) Precautions for part arrangement 

The output of TC74HC series has a fast rise and fall time, and makes a full swing between V cc and GND. Therefore it 
becomes a noise source to other signals. It is necessary to locate the output away from a part which is sensitive to the noise of 
an analog circuit. Also, care must be taken for the reduction of the number of loads and curtailment of wiring length. 

(3) Termination 


From its physical and electrical charactersitics, the TC74HC series is apt to cause some overshoot and undershoot, and 
this can lead to malfunction of the circuit or breakdown of passive IC’s. These troubles can be prevented to some extent by 
terminating the ends of signal lines. Fig. 9-5 indicates examples of termination methods. 


— O 1 — o^ 

I 

(a) Termination by CR 


-O- 


— 


(b) Termination by Diode 


Fig. 9-5 Examples of Termination 
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9-6 Interface 


(1) Input and output interface 

When interconnecting a CMOS system, an exchange of signals with external circuits or mechanisms is usually done. These 
input and output signal lines are made long in many cases, and have distributed inductance and/or reactance. Therefore, if 
directly connected to CMOS, they can give rise to various problems. 

Conceivable problems can include malfunction due to induced noise, and the destruction of the input/output elements 
due to surge. To cope with these problems, reduction of signal line impedance (driving impedance) or insertion of a noise 
eliminating circuit on the receiving side is done for the former problem, while surge protective measures are taken for the 
latter. 

Fig. 9-6 illustrates examples of providing noise and surge protection on the input side. 

(a) and (b) show examples of absorbing noise by integrating the input waveform. 

(c) and (d) are examples of protecting CMOS from input surge. 
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Fig. 9-7 gives examples of an output interface. There are other methods, but in any case, some protection scheme should 
be provided to an interface involving long signal lines. 




“Wr 


(a) Surge Protection 1 

s* j 




(c) Output Driver 2 



(b) Output Driver 1 


vcc* 



* 4 - 


i 

(d) Surge Protection 2 


Fig. 9-7 Output Protection/ Driving Circuits 


(2) Interface between CMOS IC’s 

When CMOS IC’s are interfaced, the input impedance is so large that the limitation of fanout may not be so important. 
However, there is a need to consider the increase in propagation delay time due to the adding effect of load capacitance and 
an increase in power consumption. 

Input capacitance of CMOS is about 5pF per input. If 10 fan outs are taken for example, the load capacitance is 50pF. 
Further, the line capacitance of the printed wiring board must also be taken into consideration. This shows that the 
processing speed of system is controlled not only by the circuit IC’s but also by fan out. 

When constructing a system with CMOS IQ the designer must examine the fan out and take these points into 
consideration. 
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(3) Interface between different CMOS families 

The problem to be considered when interfacing different CMOS families is the difference in supply voltage requirements 
between them. When different CMOS families use the same power source, only problems due to the propagation delay time 
difference must be considered, but in the case of separate power sources, a voltage level converting circuit is needed. 


Fig. 9-8 shows an interface method from the standard CMOS operating at 6V~15V to 74HC. The most popular method is 
to use CMOS (4049B/4050B) which has a level shift function as shown below: 


6V-15V 5 V 



Fig. 9-8 Standard CMOS-^74HC Interface 


The 4049B/4050B has a GND side diode only, and is so constructed that current does not flow in the power source (V cc ) of 
a 5V system even though a voltage of 15V is impressed. 


On the other hand, an interface from 74HC to standard CMOS can be realized by using TC5020BP, a level shift IC, as shown 
in Fig. 9-9 (a). It is also possible to use discrete transistors as in Fig. 9-9 (b). The circuit employing discrete transistors can, of 
course, be used for power inversion. 

5 V 6V-15V 6V-15V 




(a) Example of using level shifter IC (b) Example of using transistor 

Fig. 9-9 74HC -►Standard CMOS Interface 
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(4) Interface with TTL 


When driving TTL with the TC74HC series, input and output voltage levels can be connected without trouble. Fan out is 
determined by the output current of the CMOS IC and input current of the TTL. An example is shown in Fig. 9-10. 



Fan Out Number 



Standard Type 

Buffer Type 

TTL 

2 

3 

S TTL 

2 

3 

LS TTL 

10 

15 

ALS TTL 

20 

30 


Fig. 9-10 TC74HC -*TTL Interface 


On the other hand, when driving TC74HC series with TTL, it is necessary to convert the output voltage level of the TTL to 
the input level of 74HC. Normally, TC74HCT series devices which have same input level as LSTTL are used. The input 
current of TC74HCT series is very low like that of TC74HC series, and no burden is imposed on the driving side 74LS. 
Additionally, the speed falls very little. Therefore it can be said to be an effective method. Another method is to use a pull up 
resistor as shown in Fig. 9-11. 


T Vcc 


TTL 

x 


i R, 


R„ = Pull up Resistor 


74HC 


T 


(2~10KQ) 


Fig. 9-11 TTL-*-TC74HC Interface 
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(5) Interface with CPU 


At present, 74LS series TTL is used universally as the peripheral supporting logic for MOS microprocessors. Since the 
TC74HC series has the same speed as 74LS, it can be used as microprocessor peripheral logic. As an interface with a CMOS 
CUP there is no problem since both are CMOS. At present, however, the use of NMOS CPU is greater, and the interface of 
NMOS to CMOS must be taken into consideration. 

The output of most NMOS CPU’s rises to near V co but as shown in Fig. 9-12, as outputs of both driving MOS and load MOS 
are enhancement type, no switching takes place until near V cc . In order to carry out the signal transfer from the NMOS CPU 
to the 74HC, use the 74HCT series which has a TTL lelve input. When connecting the 74HC series, a pull up resistor is 
required as shown in Fig. 9-12. 

Driving an NMOS CPU from the 74HC series can be done without difficulty. The input of NMOS is high impedance like 
CMOS, and the DC fan out need not be taken into consideration. 


Vcc 
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9-7 Latch-up 


Latch -up is a phenomeon peculiar to CMOS, and is also called SCR (Silicon Controlled Rectifier) Phenomenon. During the 
normal operation if excessive voltage and current caused by high noise or accidental surge is applied to the input or output 
terminal, or a supply source suddenly fluctuates, abnormal current flows between V cc and GND, and this current continues 
to flow even though the disturbing signal is cut off, and, finally, damage is caused. Latch-up is the name given to this 
phenomenon. 

Once latch-up takes place, the original condition is not restored unless the power supply is cut off. 


(1) Cause of latch-up 

Fig. 9-13 shows as equivalent circuit with the parasitic element. NPN transistor Q 2 is formed in the P-well of NMOS side 
while PNP transistor Q x is formed in the N-substrate of PMOS side, and a parasitic resistor exists between the terminals. As 
shown from the current path through the medium of the parasitic element, these parasitic elements constitute a Thyristor. 


OUT IN 
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For example, if current flows into the N-substrate from external sources, a voltage drop takes place in the resistor Rs of the 
N-substrate, and this turns on parasitic transistor Q 1( and current flows towards GND from V cc through the medium of 
resistor Rw in the P-Well. When current flows in Rw, a voltage drop takes place at both ends of Rw, Q 2 turns on, and further 
supply current flows through Rs. As a result, the voltage drop at both ends of Rs furthers increases, Q x and Q 2 are left in the 
fum-on state, and the supply current continues to increase. 

In this way, if the voltage drop takes place in resistance Rw in the P-Well and in resistance Rs in the N-substrate, latch-up 
occurs, and the following events occur: 

1) Input voltage goes higher than V cc + V F 

(Q 6 turns on) 

2) Input voltage goes lower than GND - V F 

(Q 6 turns on) 

3) Output voltage goes higher than V cc -I- V F 

(Q 3 turns on) 

4) Output voltage goes lower than GND - V F 

(Q 4 turns on) 

5) This raises supply voltage V CC above the rated value 
causes breakdown. 

(Directly forces current in Rw or Rs) 

Here, V F is the forward voltage between base and emitter of parasitic bipolar transistor Q 3 -Q 4 . 

(2) Latch-up strength measurement 

Fig. 9-14 illustrates a measurement example of latch-up strength. As indicated in Fig. 8-14, latch-up is induced by forcing 
current into input terminal ( + injection) or forcing current out of output terminal ( - injection), and the current value at 
that time is measured. 
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(a) Measurement circuit for + 
Injection strength of Input 
Terminal 



(b) Measurement circuit for — 
Injection strength of Input 
Terminal 


* • Input condition to make measured terminal high level 



(c) Measurement circuit for + 
Injection strength of Output 
Terminal 


(d) Measurement circuit for - 
Injection strength of Output 
Terminal 


Fig. 9-14 Latch-up Strength Measurement Circuits by Current Feeding System 

(3) Countermeasures 

As ample margin is provided against latch-up, there is no problem in using the device within the specifications. However, 
since the part has the possibility of receiving excessive surge current, it is recommended that a protective circuit be added 
as indicated in Fig. 9-15. 



Fig. 9-15 Examples of Latch-up Prevention Methods 
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(c) Measurement circuit of (d) Measurement circuit of 

+ Injection strength of - Injection strength of 

Output Terminal Output Terminal 


Fig. 9-14 Latch-up Strength Measurement Circuits by Current Feeding System 


(3) Countermeasures 

As ample margin is provided for latch-up as explained in (21, there is no problem in using the unit 
within the standards. However, since the interface part has the possibility of receiving excessive 
surge, it is recommended that the protective circuit be added as indicated in Fig. 9-15. 



Fig. 9-15 Example of Latch-up Prevention Methods 
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9 - 8 Metastable Characteristics 


When the set-up or hold-time of a flip-flop is violated, the device output response is uncertain. When an asynchronous 
signal is input to a flip-flop which is clocked by the internal clock of a synchronous system, the system designer cannot 
guarantee that the set-up and hold-time specifications associated with the flip-flop will not be violated. 

hold-time specifications associated with the flip-flop will not be violated. 


ASYNCHRONOUS INPUT 


CLOCK 






D Q 

CP 




SYNCHRONOUS OUTPUT 



Fig. 9-16 Metastable Timing Diagram 


The metastable state is defined as that time period when the output logic level is not at “1”, nor at “0”, but in the state of 
between 30% and 70% of V cc . 

This metastability is illustrated in the timing diagram of Fig. 9-16. 
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NOTES 
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10 DATA SHEETS 


TC74HC/HCT SERIES 





TC74HC00AP/AF/AFN 


Q UAD 2-INPUT NAND GATE 

The TC74HC00A is a high speed CMOS 2-INPUT 
NAND GATE fabricated with silicon gate C 2 MOS 
technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

The internal circuit is composed of 3 stages including 
buffer output, which, provide high noise immunity and 
stable output. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed * tpd=6ns(typ.) at V<x=5V 

• Low Power Dissipation Icc = l# A(Max.)at Ta=25°C 

• High Noise Immunity Vnih = V j \il== 28% Vcc(Min.) 

• Output Drive Capability 10 LSTTL Loads 

• Symmetrical Output Impedance — | Ioh | = IoL = 4mA(Min.) 

• Balanced Propagation Delays tpLH^tpHL 

• Wide Operating Voltage Range *** V(x(opr)=2V'M>V 

• Pin and Function Compatible with 74LS00 


IEC LOGIC SYMBOL 
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TC74HC00AP/AF/AFN 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

v cc 

-0.5-7 

V 

DC Input Voltage 

V,\ 

-0.5 ~V cc +0.5 

V 

DC Output Voltage 

V OLT 

-0.5 ~V ct +0.5 

V 

Input Diode Current 

I.K 

±20 

m A 

Output Diode Current 

*OK 

±20 

mA 

DC Output Current 

hxi 

±25 

mA 

DC V cc /Ground Current 

J cc ! 

±50 

mA 

Power Dissipation 

Pi> 

500(DIP)*/180(MFP) 

mW 

Storage Temperature 

Tstg 

~65 -150 

°C 

Lead Temperature lOsec 

T,. 

300 

°C 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2 - 6 

V 

Input Voltage 

V, N 

0 — Vcc 

V 

Output Voltage 

V OL'T 

0 — v cc 

V 

Operating Temperature 

Topr 

-40 - 85 

°c 

Input Rise and Fall Time 

t r , tf 

0 ~ 1000(V CC =2.0V) 

0 ~ 500(V CC =4.5V) 

0 ~ 400(V CC =6.0V) 

ns 


*500mW in the range of Ta= 
~40 3 C- 65°C. From Ta=65°C 
to 85 3 C a derating factor of 
-10mW/°C shall be applied 
until 300m W. 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 -85^ 

UNIT 

V C c 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V|„ 


2.0 

4.5 

6.0 

1.5 

3.15 

4.2 

- 

- 

1.5 

3.15 

4.2 

- 

V 

Low-Level 

Input Voltage 

v 

ML 


2.0 

4.5 

6.0 

- 

- 

0.5 

1.35 

1.8 

- 

0.5 

1.35 

1.8 

V 

High-Level 
Output Voltage 

Vu, 

Vix = 
V| H orV|i. 

loii ~~20 u A 

2.0 

4.5 

6.0 

1.9 
4.4 

5.9 

2.0 

4.5 

6.0 

- 

1.9 
4.4 

5.9 

- 

V 

Ion =-4 mA. 
I OH =-5. 2mA 

4. 5~ 
6.0 

4.18 

5.68 

4.31 

5. 80 


4. 13 
5.63 


. 

Low-Level 

Output Voltage 

V a 

V|x = 

V|ii°rV|L 

Iol =20 u A 

^To^ 

4.5 

6.0 

- 

0.0 

0.0 

0.0 

0. 1 

0. 1 

0. 1 

- 

0.1 

0. 1 

0.1 

V 

I CL =4 mA 
Iol =5. 2mA 

4.5 

6.0 


0. 17 

0. 18 

0. 26 

0. 26 

_ 

0. 33 

0. 33 

Input Leakage Current 

I IX 

V,x =V CC or GND 

6.0 

- 

- 

±0.1 

- 

±1.0 

U A 

Quiescent Supply Current 

Icc : V,x =V C c or GND 

6.0 

- 

- 

1,0 

i - 

10.0 
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TC74HC00AP/AF/AFN 


AC ELECTRICAL CH AR ACTER($TICS(C L =15pF , V cc =5V / Ta=25 0 C ( Input t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Output Transition Time 

t TIJ 1 
tTIIL 


- 

4 

8 

ns 

Propagation Delay Time 

t pLH 

tpllL 


- 

6 

12 


AC ELECTRICAL CH AR ACTERISTICS(C L =50pF, Input t r =;t f =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 -85°C 

UNIT 

Vet 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 




2.0 

- 

25 

75 

- 

95 


Output Transition Time 

t TUI 


4.5 

- 

7 

15 

- 

19 



i T\ II. 


6.0 

- 

6 

13 

- 

16 

ns 




2.0 

- 

27 

75 

- 

95 

Propagation Delay Time 

t pI.H 


4.5 

- 

9 

15 

- 

19 


1 

t pl(i. 


6.0 

| 

8 ! 

13 

- 

16 


Input Capacitance 

C,\ 


- 

5 

10 

j 

10 

nF 

Power Dissipation Capacitance 

Cpd(1) 


- 

20 



- 

pr 


Note(l) C|^ is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

Icc M)C =c Pi) • V(X • f IN cc /4(per Gate) 





TC74 H CTOOAP/AF 


QUAD 2-INPUT NAND GATE 

The TC74HCT00A is a high speed CMOS 2-INPUT 
NAND GATE fabricated with silicon gate C 2 MOS 
technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

The internal circuit is composed of 3 stages including a 
buffer output, which provide high noise immunity and 
stable output. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed tpj =10ns(Typ.)at V cc = 5V 

•Low Power Dissipation Icc = l# A(Max.)at Ta=25°C 

• Compatible with TTL outputs ViH=2V(Min.) 

V 1L =0.8V(Max.) 

• Wide Interfacing ability LSTTL, NM OS, CMOS 

• Output Drive Capability 10 LSTTL Loads 

• Symmetrical Output Impedance ••• I Ioh I =IoL=4mA(Min.) 

• Balanced Propagation Delays tpLH 45 tpHL 

• Pin and Function Compatible with 74LS00 


IEC LOGIC SYMBOL 



1 Y 
2Y 
3Y 
4Y 




A 

B 

mm 

L 

n 


L 

mm 

H 

H 

H9i 

H 

H 


L 
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TC74HCT00AP/AF 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

v cc 

— 0.5 ~ 7 

V 

DC Input Voltage 

V IX 

-0.5 ~V cc +0.5 

V 

DC Output Voltage 

V OLT 

-0.5 -Vcc+O.S 

V 

Input Diode Current 

I|K 

±20 

mA 

Output Diode Current 

^OK 

±20 

mA 

DC Output Current 

^OUT 

±25 

mA 

DC V cc /Ground Current 

*CC 

±50 

mA 

Power Dissipation 

Pd 

500(DIP)*/180(SOIC) 

mW 

Storage Temperature 

Tstg 

o 

in 

7 

in 

CO 

1 

°C 

Lead Temperature lOsec 


300 

°C 


*500mW in the range of Ta= 
-40°C~ 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

V CC 

4. 5 — 5 . 5 

V 

Input Voltage 

V |N = 

0 ~ v cc 

V 

Output Voltage 

v olt 

o ~ V cc 

V 

Operating Temperature 

Topr 

-40 - 85 

°C 

Input Rise and Fall Time 

t r , tf 

0 - 500 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

r m?c r r pn\mTTTn\T 


Ta= 25 t: 

Ta =-40 ~ 85 °C 




Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V, H 


4.5 
l 

5.5 


- 

- 

2.0 

- 

V 

Low-Level 

Input Voltage 

V, L 

— 

4.5 
l 

5.5 

- 

- 

0.8 


0.8 

V 

High-Level 
Output Voltage 

Voh 

V, N = 
V| H orV| L 

Ioh=-20w A 

4.5 

4.4 

4.5 

- 

4.4 

- 

V 


Ioh=- 4 mA 

4.5 

4. 18 

4.31 

- 

4.13 

- 


Low-Level 

Output Voltage 

Vql 

Vix = 
V IH orV 1L 

Iol=20 //A 

4.5 

- 

0.0 

0.1 

- 

0.1 

V 


p 

ii 

B 

> 

4.5 

- 

0.17 

0 . 26 

- 

0 . 33 


Input Leakage Current 

I IN 

Vi\- =Vcc or GND 

5.5 

- 

- 

± 0.1 

- 

± 1.0 

ii A 


Icc 

Vix =Vcc or GND 

5,5 

- 

- 

1.0 

- 

10.0 


Quiescent Supply Current 

Alec 

PER INPUT: Yin =0. 5V or 2.4V 
OTHER INPUTVcc or GND 

5.5 

- 

- 

2.0 

- 

2.9 

mA 
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TC74HCT00AP/AF 


AC ELECTRICAL CHARACTERISTICS(C L =15pF,V co =5V,Ta=25°C, Input t r =t ( =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Output Transition Time 

t TLH 

tTHL 


- 

4 

8 


Propagation Delay Time 

tpLH 

LbHL 


- 

10 

20 


AC ELECTRICAL CH ARACTERISTICS(C L =50pF,lnput t r =t f =6ns) 


PARAMETER 

SYMBOL 


■ 

Ta=25°C 




MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Output Transition Time 

tTLH 


ra 

Bj 


■a 

B 

m 


tTHL 


gg| 



mm 

B 

■9 


Propagation Delay Time 

tpLH 

tpHL 


Ob 

B 

B 

B 

B 



Input Capacitance 

ClN 


- 

5 

10 

- 

10 

pF 

Power Dissipation Capacitance 

Cpd(1) 


- 

19 

- 

. - 

- 


Note(l) Cpo is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

PD • Vqc« f in+I oc/4(per Gate) 
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NOTES 



rC74HC02AP/AF/AFN 


QUAD 2-INPUT NOR GATE 


The TC74HC02A is a high speed CMOS 2-INPUT NOR 
GATE fabricated with silicon gate C 2 MOS technology. 

It achieves the high speed operation similar ' to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

The internal circuit is composed of 3 stages, including a 
buffer output, which provide high noise immunity and 
stable output. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed t p d=6ns(typ.)at V CC =5V 

• Low Power Dissipation I(X = 1^ A(Max.)at Ta=25°C 

• High Noise Immunity * V NIH =V ML ~2S% Vcc(Min.) 

• Output Drive Capability 10 LSTTL Loads 

• Symmetrical Output Impedance ••• I Iqh = 4mA(Min. ) 

• Balanced Propagation Delays tpLH^tpHL 

• Wide Operating Voltage Range ••• Vcc(opr)=2VM>V 

• Pin and Function Compatible with 74LS02 



1 Y 1 [t-T-L ] 14 V cc 

,A 2 CtO jT-T 3 4y 

IB 3£ QjD12 4B 

2 Y 4Q-T - ?} ' DU 4 A 

2A SC-lQ < 5~’-|d10 3 Y 
2 B 6C 1 

GND 7Q 




3 B 
3 A 


(TOP VIEW) 
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TC74HC02AP/AF/AFN 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

V cc 

-0.5-7 

V 

DC Input Voltage 

V,N 

-0.5 ~V ct +0.5 

V 

DC Output Voltage 

V(XT 

-0.5 ~V ct +0.5 

V 

Input Diode Current 

I.K 

±20 

mA 

Output Diode Current 

Iqk 

±20 

mA 

DC Output Current 

*OlT 

±25 

mA 

DC V cc /Ground Current 

*CC 

±50 

mA 

Power Dissipation 

p.) 

500(DIP)»/180(MFP) 

mW 

Storage Temperature 

Tstg 

-65 -150 

°C 

Lead Temperature lOsec 

T,. 

300 

°c 


*500mW in the range of Ta= 
~40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

. 

UNIT 

Supply Voltage 

Vcc 

2 - 6 

V 

Input Voltage 

V|N 

0 — v cc 

V 

Output Voltage 

V ()IT 

0 ~ V tc 

V 

Operating Temperature 

T 0 pr 

-40 - 85 

°c 

Input Rise and Fall Time 

t r , tf 

0 ~ 1000(V CC =2.0V) 

0 — 500(V CC =4.5V) 

0 ~ 400(V CC =6.0V) 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25 t C 

inmai.BMiESa 


Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V|„ 

.. . .... 


2.0 

4.5 

6.0 



H 


H 

D 

Low-Level 

Input Voltage 

V||, 





m 


m 

D 

High-Level 
Output Voltage 

Vm 

• 

V,x = 
V|H°rV|L 

< 

0 
oo 

1 

II 


1.9 • 
4.4 

5.9 


- 

1.9 
4.4 

5.9 

- 

V 

Ion =~4 mA 
Ion =“5. 2mA 

4.5 

6.0 

4.18 

5. 68 


i i 

4.13 

5. 63 


Low-Level 

Output Voltage 

Va 

> 

> > 

1 01. =20 uA 

2.0 

4.5 

6.0 

- 


0. 1 

0. 1 

0.1 

- 

0.1 

0.1 

0. 1 

V 

la. =4 mA 
la. =5. 2mA 


■ 


■Dgjfl 

— 

0. 33 

0. 33 

Input Leakage Current 

I IN 

V,\ =V CC or GND 

6.0 

- 

- 


- 


U A 

Quiescent Supply Current 

Icc 

Vix =V CC or GND 

6.0 

- 


- 
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TC74HC02AP/AF/AFN 


AC ELECTRICAL CH ARACTERI$TICS(C L =15pF,V C c=5V,Ta=25 0 C. Input t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Output Transition Time 

4 TUI 

tm 


- 

4 

8 

ns 

Propagation Delay Time 

‘m-ll 
luLlL 


- 

6 

12 


AC ELECTRICAL CHAR ACTERI$TIC$(C L =50pF, Input t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 ~85‘t 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 




2.0 

- 

25 

75 

- 

95 


Output Transition Time 

t TIJI 


4.5 

- 

7 

15 

- 

19 



t TIIL 


6.0 

- 

6 

13 

- 

16 

ns 




2.0 

- 

27 

75 

- 

95 

Propagation Delay Time 

l pUI 


4.5 

- 

9 

15 

- 

19 



l pl II. 


6.0 

- 

8 

13 

- 

16 


Input Capacitance 

C,N 


- 

5 

10 

- 

10 

n r 

Power Dissipation Capacitance 

Cpi)(l) 


- 

21 

- 

- 

. - 

pr 


Noted) Cjjj) is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 
la* ivt =C PI) • Vqc • f IN +I CC /4( per Gate ) 
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TC74HCT02AP/AF 


QUAD 2-INPUT NOR GATE 

The TC74HCT02A is a high speed CMOS 2-INPUT 
NOR GATE fabricated with silicon gate C 2 MOS technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

This device may be used as a level converter for 
interfacing TTL or NMOS to High Speed CMOS. The 
inputs are compatible with TTL, NMOS and CMOS output 
voltage levels. 

The internal circuit is composed of 3 stages, including a 
buffer output, which provide high noise immunity and 
stable output. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed t p d= 9ns(Typ.)at V cc = 5V 

• Low Power Dissipation Icc=l# A(Max.)at Ta=25°C 

• Compatible with TTL outputs Vih = 2V(Min.) 

V iL =0.8V(Max.) 

• Wide Interfacing ability LSTTL, NMOS, CMOS 

• Output Drive Capability 10 LSTTL Loads 

• Symmetrical Output Impedance — lloHl=IoL=4mA(Min.) 

• Balanced Propagation Delays tpU-r^pHL 

• Pin and Function Compatible with 74LS02 


IEC LOGIC SYMBOL 



PIN ASSIGNMENT 


14 V cc 
13 4 Y 
12 4 B 
11 4 A 

10 3 Y 
9 3 B 

8 3 A 

(TOP VIEW) 

TRUTH TABLE 
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TC74HCT02AP/AF 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

— 0.5 ~ 7 

V 

DC Input Voltage 

v w 

-0.5 ~Vcc+0.5 

V 

DC Output Voltage 

V OUT 

-0.5 ^V^+0.5 

V 

Input Diode Current 

IlK 

±20 

mA 

Output Diode Current 

•^OK 

±20 

mA 

DC Output Current 

^OUT 

±25 

mA 

DC V^/Ground Current 

l cc 

±50 

mA 

Power Dissipation 


500(DIP)*/180(SOIC) 

mW 

Storage Temperature 

Tstg 

-65 — 150 

°C 

Lead Temperature lOsec 

Tl 

300 

°C 


*500mW in the range of Ta= 
-40°C~~ 65 e C. From Ta=65‘C 
to 85°C a derating factor of 
~10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Voc 

4.5 ~ 5.5 

V 

Input Voltage 

v, N 

0 ~ v cc 

V 

Output Voltage 

V OUT 

o~v cc 

V 

Operating Temperature 

Topr 

-40 - 85 

°c 

Input Rise and Fall Time 

tr , tf 

o 

l 

cn 

CD 

O 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


EHBBE^3EHI 

■ngasinigiEga 


KS&3I 

MIN. 

TYP. 

MAX. 


mm 

High-Level 

Input Voltage 

V, H 


i 

2.0 

- 

- 


■ 

V 

Low-Level 

Input Voltage 

V,L 


m 

- 

- 

0.8 

H 

D 

V 

EiSH 



ISEEHEI 

EM 

BODE 

4.5 

- 

4.4 

- 

V 

E53BHE33 

EM 

m 

4.31 

- 


- 

Low-Level 

Output Voltage 

VOL 

KSSH 


EM 

- 



- 

HAH 


ICTBMEEI 

EM 

- 



- 


Input Leakage Current 

I IN 

Vin =Vcc or GND 

KM 

- 

- 


- 



Quiescent Supply Current 

lcc 

Vin =Vcc or GND 

KM 

- 

- 


- 


^cc 

PER INPUT:Vix=0.5V or 2.4 V 
OTHER INPUT: Vcc or GND 

5.5 

- 



m 




HC-122 




















TC74HCT02AP/AF 


AC ELECTRICAL CHARACTERISTICS(C u =15pF,V cc =5V,Ta=25°C. Input t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Output Transition Time 

tlLH 

tTHL 


- 

4 

12 

ns 

Propagation Delay Time 

l pLH 

,!chl, 


- 

9 

15 


AC ELECTRICAL CHARACTERISTICS(C L =60pF, Input t r =t f =6ns) 





■ 


MSEjgaa 

UNIT 

wen 

msm 

mwjm 

m aa 

mmxm 

tma 

Output Transition Time 

t TLH 

tTHL 


4.5 

5.5 


8 

7 

B 

- 

B 


Propagation Delay Time 

tpLH 

tpHL 


4.5 

5.5 


B 

18 

16 

B 


Input Capacitance 

ClN 


- 

5 

BKEBI 

- 


pF 

f ower Dissipation Capacitance 

Cpd(1) 



17 

- 

- 

- 


Note(l) Cpo is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

I(X 6pd PD *V(x*fiN + Ioc /4( per Gate) 
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NOTES 



TC74HC03AP/AF/AFN 


QUAD 2-INPUT NAND GATE (OPEN DRAIN) 

The TC74HC03A is a high speed CMOS 2-INPUT 
NAND GATE fabricated with silicon gate C 2 MOS 
technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

Pin configuration and function are the same as the TC74 
HCOOA. But the TC74HC03A has, as its outputs, high 
performance MOS N-channel transistors. (OPEN- 
DRAIN outputs) This device can, therfore, with a suitable 
pull-up resistors, be used in wired-AND, LED driver 
and other application. 

All. inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed tj# =5ns(Typ.)at V(x=5V 

• Low Power Dissipation Icc~^ A(Max.)at Ta=25°C 

• High Noise Immunity Vjsjih = V^jl 28% V^c (Min.) 

• Output Drive Capability 10 LSTTL Loads 

• Wide Operating Voltage Range •** Vcc (opr.)=2V~~6V 

• Open Drain Structure 

• Pin and Function Compatible with 74LS03 
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TC74HC03AP/AF/AFN 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5-7 

V 

DC Input Voltage 

V|.\ 

—0.5 — Vq-4-0.5 

V 

DC Output Voltage 

V OLT 

-0.5 — Vqc+0.5 

V 

Input Diode Current 

J IK 

±20 

mA 

Output Diode Current 

^OK 

±20 

mA 

DC Output Current 

^OLT 1 

+ 25 

mA 

DC V^/Ground Current 

l CC 

±50 

mA 

Power Dissipation 

p d 

500(DIP)*/180(MFP) 

mW 

Storage Temperature 

Tstg 

-65 -150 

°C 

Lead Temperature lOsec 

T,. 

300 

°C 


*500mW in the range of Ta= 
~40°C— 65 °C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2 - 6 

V 

Input Voltage 

V, N 

0 ~~ V cc 

V 

Output Voltage 

Volt 

0 ~~ v cc 

V 

Operating Temperature 

T 0 pr 

-40 - 85 

°c 

Input Rise and Fall Time 

t r , tf 

0 ~ 1000(V CC =2.0V) 

0 ~ 500(V CC =4.5V) 

0 ~ 400(V CC =6.0V) 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 ~85°C 

UNIT 

Vcc 

MIN. 1 TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V, H 


2.0 

4.5 

6.0 

1.5 

3. 15 
4.2 

- 

- 

1.5 

3. 15 
4.2 

- 

V 

Low-Level 

Input Voltage 

V| L 


2.0 

4. 5 
6.0 

~~ 

- 

0.5 

1.35 

1.8 

- 

0.5 

1.35 

1.8 

V 

Low-Level 

Output Voltage 

V a 

V|\ = 
V| H orV, L 

Iol “20 u A 

2.0 

4.5 

6.0 

- 

0.0 

0.0 

0.0 

0. 1 

0. 1 

0. 1 

- 

0.1 

0.1 

0. 1 

V 

I(X = 4 mA 
la =5. 2mA 

4.5 i 
6.0 

_ 

0. 17 

0. 18 

0.26 

0. 26 

_ 

0. 33 

0. 33 

Output 

Off-State Current 


Vix =V IH orV IL 

V<xt “Vcc 

6.0 

- 

- 

i ±0.5 

L 

- 

±5.0 

U A 

Input Leakage Current 

I IN 

V'i\ =Vcc or GND 

6.0 

- 

- 1 ±0. 1 

- 

±1.0 

Quiescent Supply Current 

Icc 

V|\ =Vcc or GND 

6.0 

- 

- ! 1.0 

1 I 

10.0 
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TC74HC03AP/AF/AFN 


AC ELECTRICAL CH AR ACT ERISTICS (C L = 15pF,V cc =5V,Ta=25°C) 


PARAMETER 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Output Transition Time 

t TLH 

tTHL 


- 

4 

8 

ns 

Propagation Delay Time 

tpLZ 

R L =lkQ 

- 

5 

12 

Propagation Delay Time 

tpZL 

RL=lkQ 

- 

5 

12 


AC ELECTRICAL CH AR ACTERISTICS(C L =50pF , Input t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 ~85°C 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 




2.0 

- 

30 

75 

- 

95 


Output Transition Time 

l TLH 


4.5 

- 

8 

15 

- 

19 



^HL 


6.0 

- 

7 

13 

- 

16 





2.0 

- 

20 

75 

- 

95 


Propagation Delay Time 

tpLZ 

R L =lkQ 

4.5 

- 

10 

15 

- 

19 

ns 




6.0 

- 

9 

13 

- 

16 





2.0 

- 

24 

75 

- 

95 J 


Propagation Delay Time 

tpZL 

R L =lkQ 

4.5 

- 

8 

15 

- 

19 | 





6.0 

- 

7 

13 

- 

16 


Input Capacitance 

Cl\ 


- 

5 

10 

- 

10 


Output Capacitance 

Colt 


- 

10 

- 

- 

- 

pF 

Power Dissipation Capacitance 

Cpd(1) 


- 

5 

- 

- 

- 



Note(l) Cpo is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

IcC(pi) = Cpd * V 0C* f IN +Ioc /4(per Gate) 
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TC74HC04AP/AF/AFN 


HEX INVERTER 


The TC74HC04A is a high speed CMOS INVERTER 
fabricated with silicon gate C 2 MOS technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

The internal circuit is composed of 3 stages, including 
buffered output, which provide high noise immunity and 
stable output. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed tpd=6ns(typ.) at Vcc= 5V 

• Low Power Dissipation Icc=l// A (Max.) at Ta=25°C 

• High Noise Immunity V\m =V\il =28% VccCMin.) 

• Output Drive Capability 10 LSTTL Loads 

• Symmetrical Output Impedance ••• |Iqh| =Iqi =4mA(Min.) 

• Balanced Propagation Delays tpui^tpHL 

• Wide Operating Voltage Range ••• Vcc(opr)=2V'M>V 

• Pin and Function Compatible with 74LS04 


IEC LOGIC SYMBOL 



■ 









— 



II 



B 





A 

Y 

L 

H 

H 

L 
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TC74HC04AP/AF/AFN 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

v cc 

-0.5-7 

V 

DC Input Voltage 

V,\ 

-0.5 ~V cc +0.5 

V 

DC Output Voltage 

V (XT 

-0.5 ~V cc +0.5 

V 

Input Diode Current 

^IK 

±20 

m A 

Output Diode Current 

^OK 

±20 

mA 

DC Output Current 

*(XT 

±25 

m A 

DC V cc / Ground Current 

I cc 

±50 

mA 

Power Dissipation 

Pl> 

500(DIP)*/I80(MFP) 

mW 

Storage Temperature 

Tstg 

-65 -150 

°C 

Lead Temperature lOsec 

T,. 

300 

°C 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

v tc 

2-6 

V 

Input Voltage 

V,x 

0 — v cc 

V 

Output Voltage 

V C)L t 

0 ~ v tc 

V 

Operating Temperature 

Topr 

-40 - 85 

°C 

Input Rise and Fall Time 

tr, tf 

0 ~ 1000(V CC =2.0V) 

0 ~ 500(Vec=4.5V) 

0 ~ 400(V CC =6.0V) 

ns 


*500mW in the range of Ta= 
~40°C- 65°C. From Ta=65 3 C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m W. 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 —85^ 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V| H 


2.0 

4.5 

6.0 

1.5 

3.15 

4.2 

- 

- 

1.5 

3.15 

4.2 

- 

V 

Low-Level 

Input Voltage 

V„. 


2.0 

4.5 

6.0 

- 

- 

0.5 

1.35 

1.8 

- 

0.5 

1.35 

1.8 

V 

High-Level 
Output Voltage 

Von 

V|N = 
V||,orV| L 

loll =-20w A 

2.0 

4.5 

6.0 

1.9 
4.4 

5.9 

2.0 

4.5 

6.0 

- 

1.9 
4.4 

5.9 

- 

V 

I a , =-4 mA 
Iai =-5. 2mA 

4.5 

6.0 

4.18 

5.68 

4.31 

5. 80 

_ 

4.13 

5.63 

: 

Low-Level 

Output Voltage 

V a . 

V,n = 

V u|OrV 1L 

— 

Ia. =20 u A 

2.0 

4.5 

6.0 

- 

0.0 

0.0 

0.0 

0.1 

0.1 

0.1 

- 

0.1 

0.1 

0.1 

V 

I oi- = 4 mA 
Iql =5. 2mA 

4.5 

6.0 


0.17 

0.18 

0. 26 
0.26 

_ 

0. 33 

0. 33 

Input Leakage Current 

I IN 

Vj\ =Vcc or GND 

6.0 

- 

- 

±0. 1 

- 

±1.0 

U A 

Quiescent Supply Current 

1 Icc 

Vix =Vcc or GND 

6.0 

- 

- 

1.0 

- 

10.0 
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TC74HC04AP/AF/AFN 


AC ELECTRICAL CHAR ACTE RISTICS(C L =15pF,V cc =5V,Ta=25°C, Input t r =t f =6ns) 


1 

PARAMETER [SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. UNIT 

i f _ 

Output Transition Time . IUI 

i tlU|. 


- 

4 

8 

Propagation Delav Time ! [ ,)UI 
: t„n L 


: 

i 110 

6 12 


AC ELECTRICAL CH AR ACTERISTICS(C L =50pF,lnput t r =t f =6ns) 


PARAMETER 

SYMBOL 

tpct rnvniTin\ T 


Ta=25°C 

1 Ta=-40 -85°C : t - V tt 

1 LO 1 JL/ 1 1 1UJ » 7 

i \cc 

MIN. 

TYP. 

MAX. I MIN. 

MAX. 



i 2.0 

- 

30 

75 ; 

95 ; 

Output Transition Time 

t Ti.il 

1 4.5 

- 

8 

15 

19 ; 


trill. 

1 6.0 

- 

7 

13 1 - 

16 



1 2.0 

- 

27 

75 - 

95 , n - 

Propagation Delay Time 

U H 

! ->-5 

- 

9 

! 15 | ~ 

! 19 ! 


i tpHI. | 

| 

: 6.0 

- 

8 

! 13 i ~ 

16 1 

Input Capacitance 

i C| X 

1 

- 

5 

10 ; - 


Power Dissipation Capacitance 

Cpi)(l) ! 

- 

20 


_ l jr 


Noted) Cpi) is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

Icc W)T =C PD • V(X • f IX +1 ct /6( per Gate ) 
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TC74HCT04AP/AF/AFN 


HEX INVERTER 

The TC74HCT04A is a high speed CMOS INVERTER 
fabricated with silicon gate C 2 MOS technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

This device may be used as a level converter for 
interfacing TTL or NMOS to High Speed CMOS. The 
inputs are compatible with TTL, NMOS and CMOS output 
voltage levels. 

The internal circuit is composed of 3 stages including 
buffer output, which provide high noise immunity and 
stable output. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed t IX j=8ns(Typ.)at V<x=5V 

• Low Power Dissipation I cc =l# A(Max.)at Ta=25°C 

• Compatible with TTL outputs ••• Vjh =2V(Min.) 

V IL =0.8V(Max. ) 

• Wide Interfacing ability LSTTL, NMOS, CMOS 

• Output Drive Capability 10 LSTTL Loads 

• Symmetrical Output Impedance •** 1 1 oh | = IoL = 4mA(Min.) 

• Balanced Propagation Delays t pLH ^ t p HL 

• Pin and Function Compatible with 74LS04 



1 A 

1 Y 

2 A 

2 Y 

3 A 
3 Y 

GNO 



V C c 
6 A 
6 Y 
5 A 
5 Y 
4 A 
4 Y 


(TOP VIEW) 


IEC LOGIC SYMBOL 


TRUTH TABLE 



1 

^12L ] y 

2A-GL- 


M1L 2y 

3A-J5L. 


^3Y 

4A-12I- 


^ (?) 4y 

5A-JUL, 


mul 5y 

6A-JH— 


^ilZLgv 


A 

Y 

L 

H 

H 

L 
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TC74HCT04AP/AF/AFN 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

V cc 

-0.5-7 

V 

DC Input Voltage 

V,x 

-0.5 ~V ct +0.5 

V 

DC Output Voltage 

Volt 

-0.5 ~V cc +0.5 

V 

Input Diode Current 

I.K 

±20 

mA 

Output Diode Current 

^OK 

±20 

mA 

DC Output Current 

^OLT 1 

±25 

mA 

DC V cc /Ground Current 

l CQ 

±50 

! m A 

Power Dissipation 

Pd 

500(DIP)*/[80(MFP) j mW 

Storage Temperature 

Tstg 

-65 -150 ! °C 

Lead Temperature lOsec 

T l 

300 | °C 


*5Q0mVV in the range of Ta= 
-40°C- 65 °C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300mW. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

V CC 

4.5 — 5.5 

V 

Input Voltage 

V, x 

0 ~ v cc 

V 

Output Voltage 

V(XT 

0 ~ V cc 

V 

Operating Temperature 

Topr 

-40 - 85 

1 °c 

Input Rise and Fall Time 

tr. tf 

0 - 500 

j ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 ~85°C 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V„, 


4.5 
l 

5.5 

2.0 

- 

- 

2.0 

- 

V 

Low-Level 

Input Voltage 

V||. 


4.5 
l 

5.5 

- 

- 

0.8 

- 

0.8 

V 

High-Level 
Output Voltage 

Voh 

V|\ = 
V, H orV n . 

I ai -~20 #A 

4.5 

4.4 

4.5 

- 

4.4 

- 

V 

I at ~~4 mA 

4.5 

4. 18 

4.31 

- 

4. 13 

- 

Low-Level 

Output Voltage 1 

v«. 

V,\ = 
VniorV| L 

< 

=4 

o 

CM 

II 

6 

4.5 

- 

0.0 

0. 1 

- 

0. 1 

V 

I Ol. =4 mA 

4. 5 

- 

0.17 

0. 26 

- 

0.33 

Input Leakage Current 

I IN 

V !N =V CC or GND 

5.5 

- 

- 

±0. 1 

- 

±1.0 

U A 

Quiescent Supply Current 

Icc 

V(\ = Vcc or GND 

5.5 

- 

- 

1.0 

- 

10.0 

Alee 

PER INPUT:V|\=0.5Vor2.4V 
OTHER INPUT: Vccor GND 

5.5 

- 

- 

2.0 

- 

2.9 

mA 
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TC74HCT04AP/AF/AFN 


AC ELECTRICAL CH AR ACTERISTICS(C L =15pF,V cc =5V,Ta=25°C) 


PARAMETER 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Output Transition Time 

tru 1 

tTHL 

! 

- 

6 

12 

ns 

Propagation Delay Time 

tpLH 
tpl IL 


- 

8 

15 


AC ELECTRICAL CHAR ACTERISTICS(C L =50pF, Input t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 ~85°C 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Output Transition Time 

t TUI 


4.5 

- 

8 

15 

- 

19 


tTHL 


5.5 

~ 

7 

13 

~ 

16 

ns 

Propagation Delay Time 

tpLH 

t pHL 


4.5 

5.5 

- 

■i 

18 

16 

~ 

23 

20 

Input Capacitance 

C|N 


- 

5 

10 

- 

10 

pF 

Power Dissipation Capacitance 

Cm(i) 


- 

20 

- 

- 

- 


Note(l) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 
kt(T>d = C I’D • V CC • f|N + I<T /6 (P er Gate) 
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TC74HCU04AP/AF/AF N 


HEX INVERTER 


The TC74HCU04A is a high speed CMOS INVERTER 
fabricated with silicon gate C"MOS technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

Since the internal circuit is composed of a single stage 
inverter, it can be used in analog applications such as 
crystal oscillators. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed tpd=4ns(typ.) at V<x = 5V 

• Low Power Dissipation Icc=l U A(Max.)at Ta=25°C 

• High Noise Immunity V\jh = V\il =10% Vice (Min.) 

• Output Drive Capability 10 LSTTL Loads 

• Symmetrical Output Impedance — |I qh i = IoL = 4mA(Min.) 

• Balanced Propagation Delays t P LH ^tpHL 

• Wide Operating Voltage Range ••• Vcc ( opr ) = 2 V V 

• Pin and Function Compatible with 74LS04 


I EC LOGIC SYMBOL 


u-UM 

1 

N2J-1Y 

2A — 


2y 

3A-au 


^1SL 3 y 

4A-i2i- 


^SL 4y 

5A-2JU 


^flJLsY 

6A^- 


^ihl 6y 




A 

Y 

L 

H 

H 

L 
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TC74HCU04AP/AF/AF N 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

V cc 

-0.5-7 

V 

DC Input Voltage 

V|\ 

-0.5 ~V a .+0.5 

V 

DC Output Voltage 

Volt 

-0.5 ~V cc +0.5 

V 

Input Diode Current 

I.k 

±20 

m A 

Output Diode Current 

^OK 

±20 

mA 

DC Output Current 

^OLT 

±25 

mA 

DC V cc /Ground Current 


±50 

mA 

Power Dissipation 

Pd 

500(DIP)*/180(MFP) 

mW 

Storage Temperature 

Tstg 

o 

lO 

7 

in 

CO 

1 

°C 

Lead Temperature lOsec 

T,. 

300 

°C 


*500mYV in the range of Ta= 
-40°C- 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10m\V/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2 - 6 

V 

Input Voltage 

V,x 

0 ~ V cc 

V 

Output Voltage 

V ()LT 

0 — V cc J 

V 

Operating Temperature 

T 0 pr 

-40 - 85 ! 

°C 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 ~85°C 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

v,„ 


2.0 

4.5 

6.0 

1.7 

3.6 

4.8 

- 


1.7 

3.6 

4.8 

- 

V 

Low-Level 

Input Voltage 

Vu. 


2.0 

4.5 

6.0 

- 

- 

0.3 

0.9 

1.2 

- 

0.3 

0.9 

1.2 

V 

High-Level 
Output Voltage 

Voh 

V,N =V, L 

Iqh =-20 fi A 

2.0 

4.5 

6.0 

1.8 

4.0 

5.5 

2.0 

4.5 

5.9 

- 

1.9 
4.4 

5.9 

- 

V 

V ix = GND 

Ion = ~4 mA 
la I =“5. 2mA 

4.5 

6.0 

4. 18 
5.68 

4.31 

5. 80 

: 

4. 13 

5. 63 

: 

Low-Level 

Output Voltage j 

V a . 

V|x =V IH 

la. =20 u A 

2.0 

4.5 

6.0 

- 

0.0 

0.0 

0.1 

0.2 

0.5 

0.5 

- 

0.2 

0.5 

0.5 

V 

Vix =Vcc 

la. =4 mA 
Iql =5. 2mA 

4.5 

6.0 

_ 

0.17 

0.18 

0. 26 

0. 26 

_ 

0. 33 
0.33 

Input Leakage Current 

Iix 

V|\ =V CC or GND 

6.0 

- 

- 

±0.1 

- 

±1.0 

«A 

Quiescent Supply Current 

Ice 

V| N =V CC or GND 

6.0 

- 

- 

1.0 

- 

10.0 
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TC74HCU04AP/AF/A F N 


AC ELECTRICAL CH ARACTERISTICS(C L = 15pF, V cc =5V,Ta=25 0 C. Input t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Output Transition Time 

t TUI 

tTHL 


- 

4 

8 

ns 

Propagation Delay Time j 

tpl.ll 

tpHL 


- 

4 

i 

8 


AC ELECTRICAL CHAR ACTE RISTIC$(C L =50pF, Input t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 ~85°C 

UNIT 

V CC 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 




2.0 

- 

25 

75 

- 

95 


Output Transition Time 

t l\M 


4.5 

- 

7 

15 

- 

19 



1 THL 


6.0 

- 

6 

13 

- 

16 

ns 




2.0 

- 

18 

60 

- 

75 

Propagation Delay Time 

t p[J 1 

f 


4.5 

- 

6 

12 

- 

15 



l pHL 


6.0 

- 

5 

10 

- 

13 


Input Capacitance 

C IN 


- 

9 

15 

- 

15 

pF 

Power Dissipation Capacitance 

C|>d(1) 


- 

13 

- 

- 

- 


Note(l) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

•cc tpri =c PD * V CC * f l\ + I cr / 6 ( per Gate ) 
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TC74HC05AP/AF 


HEX INVERTER (OPEN DRAIN) 

The TC74HC05A is a high speed CMOS INVERTER 
fabricated with silicon gate C 2 MOS technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

Pin configuration and function are the same as the 
TC74HC04A, but the TC74HC05A has high performance 
MOS N-channel transistor (OPEN-DRAIN) outputs. 
This device can, therfore, with a suitable pull-up rsistors, 
be used in wired-AND, LED drive and other applications. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed tpz =8ns(Typ.)at V<x=5V 

•Low Power Dissipation I(X=1/^ A(Max.)at Ta=25°C 

• High Noise Immunity Vnih=Vnil28% Vqc (M in.) 

• Output Drive Capability 10 LSTTL Loads 

• Wide Operating Voltage Range ••• Vcc (opr.)=2V~6V 

• Open Drain Structure 

• Pin and Function Compatible with 74LS05 


SYSTEM DIAGRAM(per gate) 






A 

Y 

L 

Z 

H 

L 


Z:High Impedance 
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TC74HC05AP/AF 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

v cc 

-0.5-7 

V 

DC Input Voltage 

V,N 

-0.5 -Vcc +0.5 

V 

DC Output Voltage 

V OUT 

-0.5 ~V cc +0.5 

V 

Input Diode Current 

I.K 

±20 

mA 

Output Diode Current 

*OK 

±20 

mA 

DC Output Current 

I OUT 

+ 25 

mA 

DC V^/Ground Current 

*cc 

±50 

mA 

Power Dissipation 

Pd 

500(DIP)*/180(SOIC) 

mW 

Storage Temperature 

Tstg 

-65 -150 

°C 

Lead Temperature lOsec 

T L 

300 

°C 


*500mW in the range of Ta= 
-40°C~ 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10m\V/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2-6 

V 

Input Voltage 

V,N 

0 ~ Vcc 

V 

Output Voltage 

V OLT 

0 ~ Vcc 

V 

Operating Temperature 

Topr 

i 

0 

1 

oo 

cn 

°c 

Input Rise and Fall Time 

tr , tf 

0 ~ 1000(V CC =2.0V) 

0 ~ 500(V CC =4.5V) 

o ~ ^ocv^e.ov) 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25't 

Ta=-40 ~85t: 


Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V, H 


2.0 

4.5 

6.0 

1.5 

3.15 

4.2 

_ 

- 

1.5 

3.15 

4.2 

- 


Low-Level 

Input Voltage 

V, L 


2.0 

4.5 

6.0 

- 

- 

0.5 

1.35 

1.8 

- 

0.5 

1.35 

1.8 


Low-Level 

Output Voltage 

VoL 

V,N = 
Vi H orV 1L 

I ol- 20^ A 

2.0 

4.5 

6.0 

- 

0.0 

0.0 

0.0 

0.1 

0.1 

0.1 

- 

0.1 

0.1 

0.1 


Iql = 4 mA 
Iol= 5. 2mA 

4.5 

6.0 

: 

0.17 

0.18 

0. 26 

0. 26 

: 

0. 33 

0. 33 

Output 

Off-State Current 

l cz 

Vin -V IH orV !L 

VoUT = V CC 

6.0 

- 

- 

±0.5 

- 

±5.0 


Input Leakage Current 

I IN 

Vin =V<x or GND 

6.0 

- 

- 

±0.1 

- 

±1.0 


Quiescent Supply Current 

lex: 

Vin =Vcc or GND 

WMiW 

mam 

- 


- 
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TC74HC05AP/AF 


AC ELECTRICAL CHARACTERISTICS(C L = 15pF, V cc =5 V ,T a =25°C ) 


PARAMETER 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Output Transition Time 

t TLH 

tTHL 


- 

4 

8 

ns 

Propagation Delay Time 

tpLZ 

R L =lkQ 

- 

8 

15 

Propagation Delay Time 

tpZL 

R L =lkQ 

- 

6 

15 


AC ELECTRICAL CHARACTERISTICS(C L =5Uph, Input t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25 < C 

Ta=-40 ~85“r 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 




2.0 

- 

30 

75 

- 

95 


Output Transition Time 

tTLH 


4.5 

- 

8 

15 

- 

19 



tTHL 


6.0 

- 

7 

13 

- 

16 





2.0 

- 

20 

90 

- 

115 


Propagation Delay Time 

tpLZ 

R L =lkQ 

4.5 

- 

11 

18 

- 

23 

ns 




6.0 

- 

10 

15 

- 

20 





2.0 

- 

33 

90 

- 

115 


Propagation Delay Time 

tpZL 

R L =lkQ 

4.5 

- 

9 

18 

- 

23 





6-0 

- 

7 

15 

— 

20 


Input Capacitance 

ClN 


- 

5 

10 

- 

10 


Output Capacitance 

Colt 


- 

3 

- 

- 

- 

pF 

Power Dissipation Capacitance 

Cpd(1) 


- 

7 

- 

- 

- 



Note(l) Cfd is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

Ice bpd~C PD • Vqc* f IN +Icc /6(per Gate) 
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TC74HC07AP/AF 


HEX BUFFER (OPEN DRAIN) 

The TC74HC07A is a high speed CMOS BUFFER 
fabricated with silicon gate C 2 MOS technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

Pin configuration and function are the same as the 
TC74HCT7007A. But the TC74HC07A has high performance 
MOS N-channel transistor (OPEN-DRAIN) outputs. 
This device can, therfore, with a suitable pull-up 
resistors, be used in wired- AND, LED driver and other 
applications. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed tpg =5ns(Typ.)at Vc c = 5V 

•Low Power Dissipation Icc = l# A(Max.)at Ta=25°C 

• High Noise Immunity Vnih =Vnil28% V<x (M in.) 

• Output Drive Capability 10 LSTTL Loads 

• Wide Operating Voltage Range ••• Vcc (opr.)=2V^6V 

• Open Drain Structure 

• Pin and Function Compatible with 74LS07 


SYSTEM DIAGRAM(per gate) 





1 A 

1 Y 

2 A 

2 Y 

3 A 
3 Y 

GND 



(TOP VIEW) 


TRUTH TABLE 


A 

Y 

L 

L 

H 

Z 


Z : High Impedance 
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TC74HC07AP/AF 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vex: 

-0.5-7 

V 

DC Input Voltage 

V,N 

-0.5 ~V cc +0.5 

V 

DC Output Voltage 

V OUT 

-0.5 -Vcc+0.5 

V 

Input Diode Current 

I|K 

±20 

mA 

Output Diode Current 

*OK 

±20 

mA 

DC Output Current 

^OUT 

+ 25 

mA 

DC V^/Ground Current 

l cc 

±50 

mA 

Power Dissipation 


500(DIP)*/180(SOIC) 

mW 

Storage Temperature 

Tstg 

-65 -150 

V 

Lead Temperature lOsec 


300 

°C 


*500mW in the range of Ta= 
~40°C- 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vex: 

2-6 

V 

Input Voltage 

V,N 

o ~ v cc 

V 

Output Voltage 

V OUT 

0 ~ v cc 

V 

Operating Temperature 

Topr 

i 

0 

1 

oo 

CJl 

V 

Input Rise and Fall Time 

t r , tf 

0 ~ 1000(V CC =2.0V) 

0 ~ 500(V CC =4.5V) 

0 ~ ^(V^.OV) 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25‘C 




MIN. 

TYP. 




High-Level 

Input Voltage 

V, H 


mim 


- 

- 

B 

- 

V 

Low-Level 

Input Voltage 

V|L 




H 

■jMjJH 

m 


nyn 

m 

■ 

Low-Level 

Output Voltage 

VOL 

V,N = 

V|HorV| L 

la. =20 fiA 


H 


i 

- 

0.1 

0.1 

0. 1 

B 

I a . =4 mA 
Iql =5. 2mA 

KIM 

Ed 

m 

MjSM 

1111 

■Eli 


0. 33 

0. 33 

Output 

Off-State Current 

l OL 

Vin =V IH orV, L 

Vout = V(X 

QQj 

- 

- 

±0.5 

- 

±5.0 

V 

Input Leakage Current 

inai 

V i\: =Vcc or GND 

■m 

- 

- 


- 

±1.0 

U A 

Quiescent Supply Current 


Vin =Vcc or GND 

6.0 

- 

- 

mwm 

- 

10.0 
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TC74HC07AP/AF 


AC ELECTRICAL CH ARACTERI$TICS(C L ==15pF,V cc =5V,Ta==25°C) 


PARAMETER 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Output Transition Time 

tTHL 


- 

4 

8 

ns 

Propagation Delay Time 

tpLZ 

R L =lkfi 

- 

5 

15 

Propagation Delay Time 

tpZL 

RL=lkQ 

- 

5 

15 


AC ELECTRICAL CHARACTERISTICS(C L =50pF, Input t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 ~85°C 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 




2.0 

- 

30 

75 

- 

95 


Output Transition Time 

tTHL 


4.5 

- 

8 

15 

- 

19 





6.0 

- 

7 

13 

- 

16 





2.0 

- 

10 

90 

- 

115 


Propagation Delay Time 

tpLZ 

R L =lkfi 

4.5 

- 

7 

18 

- 

23 

ns 




6.0 

' - 

6 

15 

- 

20 





2.0 

- 

17 

90 

- 

115 


Propagation Delay Time 

tpZL 

R L =lkQ 

4.5 

- 

7 

18 

- 

23 





6J) 

- 

5 

15 

- 

20 


Input Capacitance 

Cin 


- 

5 

10 

- 

10 


Output Capacitance 

Colt 


- 

3 

- 

- 

- 

pF 

Power Dissipation Capacitance 

Cpd(1) 


- 

4 

- 

- 

- 



Note(l) Cpo is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 
lee fep6=C PD • Vqc* f IN +Iqc /6(per Gate) 
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TC74HC08AP/AF/AFN 


QUAD 2-INPUT AND GATE 


The TC74HC08A is a high speed CMOS 2- INPUT AND 
GATE fabricated with silicon gate C 2 MOS technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

The internal circuit is composed of 2 stages including 
buffer output, which provide high noise immunity and 
stable output. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed t p d=6ns(typ.)at Vec=5V 

• Low Power Dissipation I<x = l U A (Max.) at Ta=25°C 

• High Noise Immunity Vxih=V\il= 2896 Voc(Min.) 

• Output Drive Capability 10 LSTTL Loads 

• Symmetrical Output Impedance — | IohMol =4mA(Min.) 

• Balanced Propagation Delays tpLH^lpHL 

• Wide Operating Voltage Range — Vcc(opr)=2V~6V 

• Pin and Function Compatible with 74LS08 


I EC LOGIC SYMBOL 







mmFm 

pppp 


ii 


HH 










1A 1[ 

771 

Vcc 

IB 2[ 

v* L n 

]13 4 B 

1 Y 3£ 


Dl2 4 A 

2 A 4[ 


Dll 4 Y 

2 6 5{[ 

t Pn 

CD 

CO 

O 

_o. 

2 Y 6C 

-r ml 

D 9 3 A 

GND 7(" 

i , 

Ds 3 Y 


(TOP VIEW) 



TRUTH TABLE 


A 

B 

Y 

L 

L 

L 

L 

mm 

L 



L 



H 
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TC74HC08AP/AF/AFN 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5-7 

V 

DC Input Voltage 

V,\ 

-0.5 — V cc +0.5 

V 

DC Output Voltage 

V (XT 

-0.5 ~V cc +0.5 

V 

Input Diode Current 

I,K 

±20 

mA 

Output Diode Current 

h)K 

±20 

mA 

DC Output Current 

I OUT 

±25 

mA 

DC V cc /Ground Current 

l CC 

±50 

mA 

Power Dissipation 

Pd 

500(DIP)*/180(MFP) 

mW 

Storage Temperature 

Tstg 

-65 -150 

°C 

Lead Temperature lOsec 

\ 

300 

°c 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2 - 6 

V 

Input Voltage 

V,\ 

0 ~ V cc 

V 

Output Voltage 

V(XT 

0 ~ v tc 

V 

Operating Temperature 

Topr 

-40 - 85 

°C 

Input Rise and Fall Time 

tr, tf 

0 ~ 1000(V CC =2.0V) 

0 ~ 500(V CC =4.5V) 

0 ~ 400(V CC =6.0V) 

ns 


*500mW in the range of Ta= 
~40°C- 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m VV. 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=~40 — 85°C 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V,„ 


2.0 

4.5 

6.0 

1.5 

3.15 

4.2 


- 

1.5 

3.15 

4.2 

- 

V 

Low-Level 

Input Voltage 

V„. 


2.0 

4.5 

6.0 

— 

: 



0.5 

1.35 

1.8 

- 

0.5 

1.35 

1.8 

V 

High-Level 
Output Voltage 

Vqu 

Vix = 

v ii|OrV|L 

Iai =-20tf A 

2.0 
4.5 
6.0 1 

1.9 
4.4 

5.9 

2.0 

4.5 

6.0 

- 

1.9 
4.4 

5.9 

- 

V 

I OH = “4 mA 
Ion =-5. 2mA 

4. 5 ! 
6.0 

4.18 

5.68 

4.31 

5. 80 

: 

4.13 

5.63 

: 

Low-Level 

Output Voltage 

V<x 

V|N = 

V|i|OrV|L 

I(M. =20 u A 

2.0 

4.5 

6.0 

- 

0.0 

0.0 

0.0 

0.1 

0.1 

0. 1 

- 

0. 1 

0.1 

0. 1 

V 

I<x =4 mA 
Iol =5. 2mA 

4.5 

6.0 

— 

0.17 

0.18 

0. 26 
! 0.26 

: 

0. 33 

0. 33 

Input Leakage Current 

IlN 

ViN =Vcc or GND 

6.0 

; 

- 

! ±0.1 

- 

±1.0 

U A 

Quiescent Supply Current 

Icc 

V, N =Vcc or GND 

6.0 

i - 

- 

i 1.0 

- 

10.0 
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TC74HC08AP/ AF/AF N 


AC ELECTRICAL CHAR ACTE RIST ICS (C L =15pF,V cc =5V,Ta=25°C, Input t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Output Transition Time 

t TIJ H 
tTHL 


- 

4 

8 

ns 

Propagation Delay Time 

liiiL 


- 

6 

12 


AC ELECTRICAL CHARACTERISTICS(C L =50pF, Input t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 -85°C 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 




2.0 

- 

25 

75 

- 

95 


Output Transition Time 

t TUl 


4.5 

- 

7 

15 

- 

19 



Ml II. 


6.0 

- 

6 

13 

- 

16 

ns 




2.0 

- 

24 

75 

- 

95 

Propagation Delay Time 

Wi 


4.5 

- 

8 

15 

- 

19 



l pHL 


6.0 

- 

7 

13 

- 

16 


Input Capacitance 

C IN 


- 

5 

10 

- 



Power Dissipation Capacitance 

Cp|)(l) 


- 

19 

- 

- 



Noted) Cpj) is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

Ice tor C PI) * Vcc • f IN +1 cc per Gate ) 
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TC74HCT08AP/AF 


QUAD 2-INPUT AND GATE 


The TC74HCT08A is a high speed CMOS fabricated with 
silicon gate C^OS technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

This device may be used as a level converter for 
interfacing TTL or NMOS to High Speed CMOS. The 
inputs are compatible with TTL, NMOS and CMOS output 
voltage levels. 

The internal circuit is composed of 2-stages including 
buffer output, which provide high noise immunity and 
stable otput. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 


FEATURES: 

• High Speed 

• Low Power Dissipation 

• Compatible with TTL outputs- 


• Wide interfacing ability 

• Output Drive Capability 

• Symmetrical Output Impedance 

• Balanced Propagation Delays - 


1 Pin and Function Compatible with 74LS08 


tpd=10ns(typ.)at Vcc=5V 
••• Icc-l# A(Max.)at Ta=25°C 
«• Vih =2V(Min) 

V IL =Q.8V(Max.) 

• LSTTL, NMOS, CMOS 

• 10 LSTTL Loads 

UmMoL=4mA(Min.) 

*” tpLH^tpHL 



IEC LOGIC SYMBOL 


TRUTH TABLE 
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TC74HCT08AP/AF 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

—0.5 ~ 7 

V 

DC Input Voltage 

V,N 

-0.5 ~V cc +0.5 

V 

DC Output Voltage 

V OLT 

-0.5 ~V cc +0.5 

V 

Input Diode Current 

I.K 

±20 

mA 

Output Diode Current 

*OK 

±20 

mA 

DC Output Current 

^OUT 

±25 

mA 

DC V^/Ground Current 

l CC 

±50 

mA 

Power Dissipation 

p d 

500(DIP)*/180(SOIC) 

mW 

Storage Temperature 

Tstg 

-65 -150 

°C 

Lead Temperature lOsec 

Tl 

300 

°C 


*500mW in the range of Ta= 
-40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

4.5 - 5.5 

V 

Input Voltage 

V,N 

l 

O ! 

V 

Output Voltage 

V OUT 

0 — v cc 

V 

Operating Temperature 

Topr 

-40 - 85 

°c 

Input Rise and Fall Time 

k » tf 

0 ~ 500 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25“C 

Ta=-40 -85°C 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V 1H 


BHCT 

H 


- 

- 

2.0 

- 

V 

Low-Level 

Input Voltage 

V IL 


m 

H 


- 

0.8 

- 

0.8 

V 



kssm 


EH 


4.5 

- 

4.4 

- 


I OH =~4 mA 

4.5 

4.18 

4.31 

- 


- 



Mftgm 

KriHivW 

imzi 

KSM 

- 

0.0 

0.1 

- 

0.1 

V 

ifncoEZS 

Cl'fl 

- 

0.17 

0. 26 

- 

0. 33 

Input Leakage Current 

I IN 

Vin =Vcc or GND 

eh 

- 

- 

E391 

- 

Bin 

A A 

Quiescent Supply Current 

Icc 

VlN =Vcc or GND 

5.5 

- 

- 

0. 1 

- 

10.0 

Aloe 

PER INPUT: Vin =0. 5V or 2.4V 
OTHER INPUT :Vcc or GND 

5.5 

- 

- 

2.0 

- 

2.9 

mA 
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TC74HCT08AP/AF 


AC ELECTRICAL CHARACTERISTICS(C L =15pF,V cc =5V,Ta=26U Input t,=t,=6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 





- 

6 

12 


Propagation Delay Time 

fc pLH 

^dHL 


- 

10 

16 


AC ELECTRICAL CH ARACTERISTICS(C L =50pF,lnput t r =t f =6ns) 





— 

Ta=25’€ 1 



Vcc 

MIN. 

TYP. 

MAX. 

MIN. 


Output Transition Time 

^TLH 

^THL 


HQ 

B 


B 

- 

B 

ns 

Propagation Delay Time 

t pLH 

tpHL 



B 


20 

18 

B 


Input Capacitance 

Cin 


- 

5 

10 

- 

10 

pF 

Power dissipation Capacitance 

CpoQ) 


- 

24 

- 

- 

- 


Note(l) Cpo is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

I<X fcpd =C PD * V<x * f IN CC /4(per Gate) 
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NOTES 



TC74HC09AP/AF 


QUAD 2-INPUT AND GATE (OPEN DRAIN) 

The TC74HC09A is a high speed CMOS 2-INPUT AND 
GATE fabricated with silicon gate C 2 MOS technology. 

It achieves the high speed operation similar to equivalent 
LSTTL while maintaining the CMOS low power 
dissipation. 

Pin configuration and functon are the same as the TC74HC08A. 
But TC74HC09A has the high performance MOS N-channel transistor 
(OPEN-DRAIN) outputs. This device can, therefore, with suitable 
pull-up resistors, be used in wired-AND, LED driver and other 
applications. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed tpg=6ns(Typ.)at Vcc=5V 

• Low Power Dissipation Icc~^ A(Max.)at Ta=25°C 

• High Noise Immunity Vis;ih=V\il 28% Vcc(Min.) 

• Output Drive Capability 10 LSTTL Loads 

• Wide Operating Voltage Range ••• Voc (opr.)=2V~~ 6V 

• Open Drain Structure 

• Pin and Function Compatible with 74LS09 


SYSTEM DIAGRAM(per gate) 





1 A 1[ 

7 r\ 

314 Vcc 

1 B 2£ 

ft ftT 

313 4 B 

1 Y 3[ 
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TC74HC09AP/AF 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5-7 

V 

DC Input Voltage 

V,N 

-0.5 ~V cc +0.5 

V 

DC Output Voltage 

V OUT 

-0.5 -Vcc+0.5 

V 

Input Diode Current 


±20 

mA 

Output Diode Current 

J OK 

±20 

mA 

DC Output Current 

I OUT 

+ 25 

mA 

DC V^/Ground Current 

*CC 

±50 

mA 

Power Dissipation 

P D 

500(DIP)*/180(SOIC) 

mW 

Storage Temperature 

Tstg 

-65 -150 

°C 

Lead Temperature lOsec 


300 

°c 


*500mW in the range of Ta= 
~40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2 - 6 

V 

Input Voltage 

V, N 

o ~ v cc 

V 

Output Voltage 

V OUT 

0 ^ Vcc 

V 

Operating Temperature 

Topr 

-40 - 85 

°c 

Input Rise and Fall Time 

tr, tf 

0 ~ 1000(^=2. 0V) 

0 ~ 500(Voc=4.5V) 

0 ~ 400(Vcc=6.0V) 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25‘C 



Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V, H 


2.0 

4.5 

6.0 

1.5 

3.15 

4.2 

- 

- 

1.5 

3. 15 
4.2 

- 

V 

Low-Level 

Input Voltage 

V, L 


2.0 

4.5 

6.0 

- 

- 

0.5 

1.35 

1.8 

- 

0 . 5 

1 . 35 
1.8 

V 

Low-Level 

Output Voltage 

V(X. 

V, N = 
V| H orV IL 

I ol =20 U A 

2.0 

4.5 

6.0 

- 

0.0 

0.0 

0.0 

0.1 

0.1 

0.1 

- 

0.1 

0.1 

0.1 

V 

Iql =4 mA 
Iol = 5 . 2mA 

4.5 

6.0 

: 

0 . 17 

0 . 18 

0 . 26 
0.26 

_ 

0 . 33 

0 . 33 

Output 

Off-State Current 

l GZ 

V|N =V| H orV, L 

Volt = Vcc 

6.0 

- 

- 

± 0.5 

- 

± 5.0 

V 

Input Leakage Current 

I IN 

Vj\ =v cc or GND 

6.0 

- 

- 

± 0.1 

- 

± 1.0 

U A 

Quiescent Supply Current 

Icc 

V !N =Vcc or GND 

6.0 

- 

- 

1.0 

- 

10.0 
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TC74HC09AP/AF 


AC ELECTRICAL CHARACTERI$TICS(C L =15pF,V cc =5V,Ta=25 0 C) 


PARAMETER 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Output Transition Time 

tTHL 


- 

4 

8 

ns 

Propagation Delay Time 

tpLZ 

R L =lkQ 

- 

6 

15 




- 

03 

15 


AC ELECTRICAL CH AR ACTERISTICS(C L =50pF, Input t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25t 

Ta=-40 ~85°C 


Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 





- 

■■ 

m 

- 







- 

mm 

18 

- 

KB 






- 



- 






2.0 

- 






Propagation Delay Time 

tpLZ 



- 

8 


E^k 







- 

7 


mm 




mm 



- 

20 

MEM 

■■ 



Propagation Delay Time 


R L =lkQ 


- 

mm 

mm 

■ 






■Xifl 

— 


Km 

mm 

mm 


Input Capacitance 



JggggBI 

mm 





Output Capacitance 

Com 

. 

- 

3 

~ 

- 

- 


Power Dissipation Capacitance 

Cpd(1) 

■■■■■■■■■■■■ 

■ 

5 

- 

- 

- 



Note(l) Cpd is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

IcCbpd = CpD • V<£ • fix +Iqc /4(per Gate) 
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TC74HC1 OAP/AF/AFN 


TRIPLE 3-INPUT NAND GATE 


The TC74HC10A is a high speed CMOS 3-INPUT 
NAND GATE fabricated with silicon gate C 2 MOS 
technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

The internal circuit is composed of 3 stages including 
buffer output, which provide high noise immunity and 
stable output. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed tpd=6ns(typ.) at V 0C =5V 

• Low Power Dissipation I<x =1 U A(Max.)at Ta=25°C 

•High Noise Immunity V\'IH =V\il =28% V(x(Min.) 

• Output Drive Capability 10 LSTTL Loads 

• Symmetrical Output Impedance — | I oh I = IoL~4mA(Min.) 

• Balanced Propagation Delays tpLH^tpHL 

• Wide Operating Voltage Range — V<x(opr)=2V~6V 

• Pin and Function Compatible with 74LS10 


IEC LOGIC SYMBOL 



& 


IB —ill™ 


^U2L,y 

1C-J12L 



2A-&L. 



28-^- 


M6L 2y 

2c -d5L_ 



3A—121— 



3B-M- 


MSL 3y 

3C-^ 





Vcc 
1 C 
1 Y 
3 C 
3 B 
3 A 
3 Y 


(TOP VIEW) 
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TC74HC1 OAP/AF/AF N 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

v cc 

-0.5-7 

V 

DC Input Voltage 

Vix 

-0.5 ~V ct +0.5 

\ r 

DC Output Voltage 

Volt 

-0.5 ~V cc +0.5 

V 

Input Diode Current 

^1K 

±20 

mA 

Output Diode Current 

^OK 

±20 

mA 

DC Output Current 

hxi' 

±25 

mA 

DC V cc /Ground Current 

J cc 

±50 

mA 

Power Dissipation 

Pd 

500(DIP)*/180(MFP) 

mW 

Storage Temperature 

Tstg 

-65 -150 

°C 

Lead Temperature lOsec 

T,. 

300 

°C 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

v cc 

2-6 

V 

Input Voltage 

V,\ 

0 ~ V tc 

V 

Output Voltage 

V ()IT 

0 ~ v tt 

V 

Operating Temperature 

T 0 pr 

-40 - 85 

°c 

Input Rise and Fall Time 

t r , tf 

0 ~ 1000(V CC =2.0V) 

0 ~ 500(V CC =4.5V) 

0 ~ 400(V CC =6.0V) 

ns 


*500m\V in the range of Ta= 
-40°C — 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m W. 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 ~85°C 

UNIT 

Va 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V,„ 


2.0 

4.5 

6.0 

1.5 

3. 15 
4.2 

- 

- 

1.5 

3. 15 
4.2 

- 

V 

Low-Level 

Input Voltage 

V,L 


2.0 

4.5 

6.0 

_ 

- 

- 

0.5 

1.35 

1.8 

- 

0.5 

1.35 

1.8 

V 

High-Level 
Output Voltage 

■ 

Von 

V,N = 
VmorViL 

loll ~~20 jli A 

2.0 
4.5 
6.0 1 

1.9 

4.4 

5.9 

2.0 

4.5 

6.0 


1.9 
4.4 

5.9 

- 

V 

loti =“4 mA 
Ion =-5. 2mA 

4.5 

6.0 

4.18 

5. 68 

4.31 

5.80 

_ 

4. 13 

5. 63 

_ 

Low-Level 

Output Voltage 

Vol 

V, N = 

VmorViL 

la. =20 u A 

2.0 

4.5 

6.0 

- 

0.0 

0.0 

0.0 

0.1 

0. 1 

0. 1 

- 

0. 1 

0.1 

0. 1 

V 

I oi. =4 mA 

I a. -5. 2mA 

4.5 

6.0 

_ 

0. 17 

0. 18 

0.26 

0. 26 

: 

0. 33 
0.33 

Input Leakage Current 

Iix 

V,\ =Vcc or GND 

6.0 

- 


±0. 1 

- 

±1.0 

U A 

Quiescent Supply Current 

Ire 

V|\ =Vcc or GND ; 6. 0 

- i - 

1.0 

1 

10.0 
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TC74HC1 OAP/AF/AFN 


AC ELECTRICAL CH ARACTERISTICS(C L = 15pF,V cc =5V,Ta=25°C, Input t r =t,=6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Output Transition Time 

t TU 1 

tm i 


- 

4 

8 

ns 

Propagation Delay Time 

t i>m 

tpllL 


- 

6 

12 ! 


AC ELECTRICAL CHAR ACTERISTICS(C L =60pF, Input t r =t ( =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25‘C 

Ta=-40 ~85°C 

UNIT 

Vet 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 




2.0 


25 

75 

- 

95 


Output Transition Time 

t *n.n 


4.5 

- 

7 

15 

- 

19 



t Tl 1 L 


6.0 

- 

6 

13 

- 

16 

ns 


f j 


2.0 

- 

27 

75 


95 

Propagation Delay Time 

Vh 


4.5 

- 

9 

15 

- 

19 



l plL 


6.0 

- 

8 

13 

- 

16 


Input Capacitance 

C,x 


- 

5 

10 

- 

10 

pF 

Power Dissipation Capacitance 

Cr)(1) 


- 

23 

- 

I 

~ 


Note(l) is defined as the value of the internal equivalent capacitance which is calculated from the 

operating current consumption without load. 

Average operating current can be obtained by the equation: 
kc pi) * Vq: • f i\ +1 cc /4(per Gate) 




TC74HC11AP/AF/AFN 


TRIPLE 3— INPUT AND GATE 


The TC74HC11A is a high speed CMOS 3-INPUT AND 
GATE fabricated with silicon gate C 2 MOS technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

The internal circuit is composed of 4 stages including a 
buffer output, which provide high noise immunity and 
stable output. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed =7ns(Typ.)at Vcc=5V 

•Low Power Dissipation I cc =l// A(Max.)at Ta=25°C 

• High Noise Immunity V\ih— Vnil 28% V(£ (Min. ) 

• Output Drive Capability 10 LSTTL Loads 

• Symmetrical Output Impedance | IqhI = IoL = 4mA(Min.) 

• Balanced Propagation Delays t P m ^ tpHL 

• Wide Operating Voltage Range ••• Vqq (opr.)=2V~6V 

• Pin and Function Compatible with 74LS11 


IEC LOGIC SYMBOL 






; ■■ 1 



BillgiffiiM 

n . ■ 1 



■ 1 


■ 




1 1 1 



■ 


II 




■ 




TRUTH TABLE 
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TC74HC11 AP/AF/AFN 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5-7 

V 

DC Input Voltage 

V,x 

-0.5 -V^+0.5 

V 

DC Output Voltage 

Van- 

-0.5 — V cc +0.5 

V 

Input Diode Current 

I.K 

±20 

mA 

Output Diode Current 

*OK 

±20 

rnA 

DC Output Current 

*OtT 

±25 

m A 

DC V cc /Ground Current 

*(£ 

±50 

mA 

Power Dissipation 

Pd 

500(DIP)*/180(MFP) 

mW 

Storage Temperature 

Tstg 

-65 -150 

°C 

Lead Temperature lOsec 

T,. 

300 

°C 


*500mW in the range of Ta= 
~40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mYV/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2 - 6 

V 

Input Voltage 

V|\ 

0 — Vcc 

V 

Output Voltage 

V OLT 

o ~~ v cc 

V 

Operating Temperature 

Topr 

-40 - 85 

°c 

Input Rise and Fall Time 

t r , tf 

0 ~ 1000(V CC =2.0V) 

0 ~ 500(V CC =4.5V) 

0 ~ 400(V CC =6.0V) 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 ~85‘'C 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V,„ 


2.0 

4.5 

6.0 

1.5 

3. 15 
4.2 

- 

- 

1.5 

3.15 

4.2 

- 

V 

Low-Level 

Input Voltage 

V,L 


2.0 

4.5 

6.0 

- 

- 

0.5 

1.35 

1.8 

- 

0.5 

1.35 

1.8 

V 

High-Level 
Output Voltage 

Vq-i 

V,x = 
V, H orV IL 

Iai ——20 // A 

2.0 

4.5 

6.0 

1.9 
4.4 

5.9 

2.0 

4.5 

6.0 


1.9 
4.4 

5.9 

- 

V 

Iqii =-4 mA 
Ion =-5. 2mA 

4.5 

6.0 

4. 18 
5.68 

4.31 

5.80 


4.13 
5.63 1 

: 

Low-Level 

Output Voltage 

V OL 

V|X = 

VmorV|| 

la =20 u A 

2.0 

4.5 

6.0 

- 

0.0 

0.0 

0.0 

0. 1 

0. 1 

0. 1 

- 

0. 1 

o. l ! 
0. 1 

V 

1(1=4 mA 4.5 
lot. =5. 2mA 6.0 

_ 

0. 17 

0. 18 

0. 26 

0. 26 

_ 

0.33 

0. 33 

Input Leakage Current 

I IX 

V|\ = V(x; or GND i 6.0 

- 

- i ±0. 1 

- 

±1.0 

U A 

Quiescent Supply Current 

J cc 

V|\ =V(x' or GND j 6.0 

- 

1-0,.. 

- 

10.0 
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TC74HC11 AP/AF/AF N 


AC ELECTRICAL CH AR ACTERISTICS(C L =15pF,V cc =5V,Ta=25°C) 


PARAMETER 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 



Output Transition Time 

- . 

t TU\ 

tTHL 


- 

4 

8 

ns 

i 

Propagation Delay Time 

l pUi 


- 

7 

14 


AC ELECTRICAL CH AR ACTERISTICS(C L =50pF , Input t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 ~85°C 

UNIT 

Vex 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 




2.0 

- 

25 

75 

- 

95 


Output Transition Time 

l TLU 


4.5 

- 

7 

15 

- 

19 



t TIIL 


6.0 

- 

6 

13 

- 

16 

ns 




2.0 

- 

30 

85 

- 

105 

Propagation Delay Time 

l pLII 


4.5 

- 

10 

17 

- 

21 



l pllL 


6.0 

— 

9 

14 

- 

18 


Input Capacitance 

C IN 


- 

5 

10 

- 

10 

pF 

Power Dissipation Capacitance 

Cpo(l) 


- 

32 

- 

- 

- ! 


Note(l) CpQ is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

Icc PD * V 0C * f IN +I OC /3(per Gate) 
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TC74HC1 4AP/AF/AFN 


HEX SCHMITT INVERTER 

The TC74HC14A is a high speed CMOS SCHMITT 
INVERTER fabricated with silicon gate C 2 MOS technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

Pin configuration and function are the same as the 
TC74HC04A but the inputs have 25% Vqq hysteresis and 
with its schmitt trigger function, the TC74HC14A can be 
used as a line receiver which will receive slow input 
signals. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed tpd=llns(typ.) at V<x=5V 

• Low Power Dissipation I(x=l# A(Max.)at Ta=25°C 

• High Noise Immunity Vh= 1.1V at V<x=5V 

• Output Drive Capability 10 LSTTL Loads 

• Symmetrical Output Impedance *** 1 1 qh I ~I OC = 4m A(Min. ) 

• Balanced Propagation Delays tpm^pHL 

• Wide Operating Voltage Range — V 0C (opr)=2V~6V 

• Pin and Function Compatible with 74LS14 


SYSTEM DIAGRAM, WAVEFORM 



1A _iU_J 

jT 

NJ2L, y 

2A-t2i_ 


M1L 2y 

3A-ia- 


^M. 3y 

4A-12L. 



SA-iUl- 


sjuLsy 

6A— M- 


6Y 




A 

Y 

L 

H 

H 

L 
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TC74HC1 4AP/AF/AF N 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

— 0.5 ~ 7 

V 

DC Input Voltage 

V,N 

-0.5 ~V cc +0.5 

V 

DC Output Voltage 

V<XT 

-0.5 -Vcc+0.5 

V 

Input Diode Current 

^1K 

±20 

m A 

Output Diode Current 

^OK 

±20 

m A 

DC Output Current 

*OLT 

±25 

mA 

DC V cc /Ground Current 


±50 

mA 

Power Dissipation 

Pd 

500(DIP)*/180(MFP) 

mVV 

Storage Temperature 

Tstg 

-65 — 150 

°C 

Lead Temperature lOsec 

T,. 

300 

! °c 


*500mW in the range of Ta= 
-40°C- 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2-6 

V 

Input Voltage 

V|\ 

o ~ V ct 

V 

Output Voltage 

V a -r 

o ~~ v cc 

V 

Operating Temperature 

T 0 pr 

-40 - 85 

°C 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 ~85°C 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Positive 

Threshold 

Voltage 

Vp 


2.0 

4.5 

6.0 

1.0 

2.3 

3.0 

1.25 

2.7 

3.5 

1.5 

3. 15 
4.2 

1.0 

2.3 

3.0 

1.5 

3. 15 
4.2 


Negative 

Threshold 

Voltage 

v n i 

2.0 

4.5 

6.0 

0. 3 i 0. 65 
1.13 ! 1.6 

1.5 i 2.3 

0.9 

2.0 

2.6 

0.3 

1.13 

1.5 



Hysteresis 

Voltage 

V|, 


2.0 

4.5 

6.0 

0.3 

0.6 

0.8 

0.6 

1.1 

1.2 

1.0 

1.4 

1.7 

0.3 

0.6 

0.8 



High-Level 
Output Voltage 

Vc 

V,N =V„; 

Iqh =~20 ii A 

2.0 

4.5 

6.0 

1.9 
4.4 

5.9 

2.0 

4.5 

6.0 


1.9 
4.4 

5.9 

- 


I()H =~4 mA 
Ion =~5. 2mA 

4.5 

6.0 

4.18 

5.68 

4.31 

5. 80 

l _ 

4.13 

5.63 

_ 

Low-Level 

Output Voltage 

VOL 

V,n=V ih 

la. =20 U A 

2.0 

4. 5 
6.0 

- 

"“0.0 

0.0 

0.0 

! 0 . 1 
! o.i 
! o . i 

~ 

0. 1 

0.1 

0.1 


la. =4 mA 
Lx. =5. 2mA 

4.5 

6.0 

- ! 0. 17 

- ! 0. 18 

! 0.26 
! 0.26 

: 

0.33 

0. 33 

Input Leakage Current 

I IN 

V = Vcc or GND 

6.0 

! 

; ± 0.1 

- 



Quiescent Supply Current 

I CC 

V|\ =Vcc or GND ! 6. 0 ; - ; - 

! 1.0 

- 
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TC74HC1 4AP/AF/AFN 


AC ELECTRICAL CH AR ACTERISTICS(C L = 15pF, V cc =5V,Ta=25°C) 


PARAMETER 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Output Transition Time 

t TU\ 

tjHL 


- 

4 

8 

ns 

Propagation Delay Time 

tpl-H 
t plll. ■ 


- 

11 

21 


AC ELECTRICAL CH AR ACTERISTICS(C L =50pF / lnput t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 ~85°C 

UNIT 

v a - 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 




2.0 

- 

30 

75 

- 

95 


Output Transition Time 

t TU\ 


4.5 

- 

8 

15 

- 

19 



l THL 


6.0 

- 

7 

13 

- 

16 

ns 




2.0 

- 

42 

125 

- 

155 

Propagation Delay Time 

t pLn 

t . .. 


4.5 

- 

14 

25 

- 

31 



*'pHL 


6.0 

- 

12 

21 

- 

26 


Input Capacitance 

Cix 


- 

5 

10 

- 

10 


Power Dissipation Capacitance 



- 

28 

- 

- 


pr 


Note(l) Cu) is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

Ice Unr c PD * Vcc • fix +Igc /6(per Gate) 
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TC74HC20AP/AF/AFN 


DUAL 4-INPUT NAND GATE 

The TC74HC20A is a high speed CMOS 4-INPUT NAND 
GATE fabricated with silicon gate C 2 MOS technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

The internal circuit is composed of 3 stages including a 
buffer output, which provide high noise immunity and 
stable output. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed tpd=8ns(Typ.)at Vcc = 5V 

• Low Power Dissipation I C C=l/z A(Max.)at Ta=25°C 

• High Noise Immunity V^jh =V\*il 28% Vcc (Min. ) 

• Output Drive Capability 10 LSTTL Loads 

• Symmetrical Output Impedance ••• | Ion I = k>L = 4mA(Min.) 

• Balanced Propagation Delays t P LH % t P HL 

• Wide Operating Voltage Range Vcc (opr)=2V^6V 

• Pin and Function Compatible with 74LS20 


IEC LOGIC SYMBOL 








1A i£ 

— 


3 14 Vcc 

IB 2£ 

— 



]13 2D 

NC 3£ 



— 

[] 12 20 

1C 4 C 

— 



]11 NC 

10 5 C 

~ 1 



] 10 2B 

1Y 6 C 

iU ( 

j 1 

J 9 2A 

GND 7 C 

i_T t 

I] 8 2Y 


(TOP VIEW) 



TRUTH TABLE 


D 

B 

C 

D 

Y 

n 

D 

D 

D 

H 

D 

L 

D 

D 

H 

■ 


L 

D 

H 

D 

X 

X 

L 

H 

H 

H 

H 

H 

L 


X : Don't Care 
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TC74HC20AP/AF/AFN 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5-7 

V 

DC Input Voltage 

V, N 

-0.5 ~Vcc+0.5 

V 

DC Output Voltage 

Volt ' 

-0.5 ~V cc +0.5 

V 

Input Diode Current 

I.K 

±20 

m A 

Output Diode Current 

*OK 

±20 

mA 

DC Output Current 

*OUT 

±25 

raA 

DC V^/Ground Current 

1 cc 

±50 

mA 

Power Dissipation 

P D 

500(DIP)*/180(MFP) 

mW 

Storage Temperature 

Tstg 

-65 -150 

°C 

Lead Temperature lOsec 

T L 

300 

°C 


*500mW in the range of Ta= 
-40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300mW. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2-6 

V 

Input Voltage 

V|\ 

0 — v cc 

V 

Output Voltage 

^OUT 

0 ~ V CC 

V 

Operating Temperature 

Topr 

-40 - 85 

°C 

Input Rise and Fall Time 

tr , tf 

0 ~ 1000(V CC =2.0V) 

0 ~ 500(V CC =4.5V) 
o ~ 40o(v cc =6.ov) 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25‘U 

LO 

00 

1 

o 

1 

II 

ed 

E-< 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V, H 


2.0 

4.5 

6.0 

1.5 

3. 15 
4.2 

- 

- 

1.5 

3.15 

4.2 

- 

V 

Low-Level 

Input Voltage 

VlL 


2.0 

4.5 

6.0 


- 

0.5 

1.35 

1.8 

- 

0.5 

1.35 

1.8 

V 

High-Level 
Output Voltage 

Van 

V[ N — 
V, H orV| L 

Ion -~20 u A 

2.0 

4.5 

6.0 

1.9 

4.4 

5.9 

2.0 

4.5 

6.0 

- 

1.9 
4.4 

5.9 

- 

V 

Ion = “4 mA 
Iai =“5. 2mA 

4.5 

6.0 

4. 18 

5. 68 

4.31 

5. 80 

: 

4. 13 

5. 63 

_ 

Low-Level 

Output Voltage 

V a . 

V, N = 
V|||OrV|L 

Iol = 20 ii A 

2.0 

4.5 

6.0 

- 

0.0 

0.0 

0.0 

0. 1 

0.1 

0.1 

- 

0. 1 

0.1 

0.1 

V 

Iq. “4 mA 
Iql =5. 2mA 

4.5 

6.0 

— i 

0.17 

0. 18 

0.26 

0.26 

_ 

0. 33 
0.33 

Input Leakage Current i Ij\- 

Vjx =Vcc or GND 

6.0 

- 

- 

±0. 1 

- 

±1.0 

U A 

Quiescent Supply Current j Ice 

V|\ = Vqc or GND 

6.0 

- 

- 

1.0 

- 

10.0 
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TC74HC20AP/AF/AF N 


AC ELECTRICAL CHARACTERISTICS(C L =15pF,V cc =5V,Ta=25°C) 


PARAMETER 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Output Transition Time 

tTLH 

tiHL 


- 

5 

8 

ns 

Propagation Delay Time 

tpLH 
-IdHL 


- 

8 

15 


AC ELECTRICAL CHARACTERISTICS(C L =SOpF, Input t r =t,=6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 ~85°C 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 




2.0 

- 

30 

75 

- 

95 


Output Transition Time 

1 TLH 


4.5 

- 

8 

15 

- 

19 



t THL 


6.0 

- 

7 

13 

- 

16 

ns 


f 


2.0 

- 

44 

90 

- 

115 

Propagation Delay Time 

l pLH 

f 


4.5 

- 

11 

18 

- 

23 



l pHL 


6.0 

- 

9 

15 

- 

20 


Input Capacitance 

ClN 


- 

5 

10 

- 

10, 

pF 

Power Dissipation Capacitance 

Cpo(l) 


- 

29 

- 

- 

- 


Note(l) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 
lcCfcpd = CpD * Yqc • f|\» +I(£ /2(per Gate) 
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TC74HC21 AP/AF/AF N 


DUAL 4-INPUT AND GATE 


The TC74HC21A is a high speed CMOS 4-INPUT AND 
GATE fabricated with silicon gate C 2 MOS technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

The internal circuit is composed of 3 stages, including 
a buffer output, which provide high noise immunity and 
stable output. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed t pd =10ns(Typ.)at Vcc -5 V 

•Low Power Dissipation 1^=1^ A(Max.)at Ta=25°C 

• High Noise Immunity Vxih = V\il 28% V(x(Min.) 

• Output Drive Capability 10 LSTTL Loads 

• Symmetrical Output Impedance •** 1 1 oh I =IoL = 4mA(Min.) 

• Balanced Propagation Delays t P LH ^ tpHL 

• Wide Operating Voltage Range ••• Vqq (opr.)=2V— 6V 

• Pin and Function Compatible with 74LS21 




^ 


1A l£ 

— 


D 14 V CC 

IB 2Q 

— 



D 13 20 

NC 3£ 



— 

Jl2 2C 

1C 4 £ 

— 



D 11 NC 

ID SQ 

1 


ift 

] 10 2B 

1Y 6 C 

iV V L 

U 9 2A 

GND 7Q 

UJ L 

]8 2Y 


(TOP VIEW) 



IEC LOGIC SYMBOL 



TRUTH TABLE 


Inputs 

Outputs 

A 

B 

C 

D 

Y 

L 

X 

X 

X 

L 

X 

L 

X 

X 

L 

X 

X 

L 

X 

L 

X 

X 

X 

L 

L 

H 

H 

H 

H 

H 


X : Don't Care 
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TC74HC21 AP/AF/AF N 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5-7 

V 

DC Input Voltage 

V |N 

-0.5 ~ Vo- +0.5 

V 

DC Output Voltage 

V OUT 

-0.5 -Vcc+0.5 

V 

Input Diode Current 

I.K 

±20 

m A 

Output Diode Current 

*OK 

±20 

mA 

DC Output Current 

^OUT 

±25 

mA 

DC V^/Ground Current 

*CC 

±50 

mA 

Power Dissipation 

P D 

500(DIP)*/i80(MFP) 

mW 

Storage Temperature 

Tstg 

-65 -150 

°C 

Lead Temperature lOsec 


300 

°C 


*500mW in the range of Ta= 
~40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
“10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2-6 

V 

Input Voltage 

V,N 

0~Vcc 

V 

Output Voltage 

V OLT 

0 ~ V cc 

V 

Operating Temperature 

Topr 

-40 - 85 

°C 

Input Rise and Fall Time 

t r , tf 

0 ~ 1000(Vcc=2.0V) 

0 ~ 500(Vcc=4.5V) 

0 ~ 400(Vcc=6.0V) 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25‘C 

Ta=-40 ~85‘C 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V, H 


2.0 

4.5 

6.0 

1.5 

3. 15 
4.2 

- 

- 

1.5 

3. 15 
4.2 

- 

V 

Low-Level 

Input Voltage 

V,L 


2.0 

4.5 

6.0 

- 

- 

0.5 

1.35 

1.8 

- 

0.5 

1.35 

1.8 

V 

High-Level 
Output Voltage 

j 

. 

Vqh 

V| N = 
v IH°rV| L 

!oh -“20 iL A 

2.0 

4.5 

6.0 

1.9 
4.4 

5.9 

2.0 

4.5 

6.0 

- 

1.9 
4.4 

5.9 

- 

V 

I OH = ~4 mA 

I OH =-5. 2mA 

4.5 

6.0 

4. 18 
5.68 

4.31 

5. 80 


4. 13 

5. 63 

: 

Low-Level 

Output Voltage 

Vql 

V IN = 
V|H°rV|L 

I(X =20 u A 

2.0 
4.5 | 
6.0 

- 

0.0 

0.0 

0.0 

0. 1 

0. 1 

0. 1 

- 

0. 1 

0. 1 

0.1 

V 

Iql =4 mA 
Iol =5. 2mA 

4.5 

6.0 

_ 

0. 17 

0. 18 

0. 26 

0. 26 

_ 

0. 33 

0. 33 

Input Leakage Current 

I IN 

Vj\ =V<x or GND 

6.0 

- 

- 

±0. 1 

- 

±1.0 

(1A 

Quiescent Supply Current 

Icc 

Vin =V CC or GND 

6.0 

- 

- 

1.0 

- 

10.0 
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TC74HC21AP/AF/AFN 


AC ELECTRICAL CH A R ACT ERISTICS (C L = 15pF,V cc =5V,Ta=25 0 C) 


PARAMETER 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Output Transition Time 

t TLH 

t'HlL 


...... .. ...... j 

4 

8 

ns 

Propagation Delay Time 

fc pLH 

tpUL 



10 

17 


AC ELECTRICAL CH AR ACTERISTICS(C L =50pF , Input t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 ~85°C 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 




2.0 

- 

30 

75 

- 

95 


Output Transition Time 

r TLH 


4.5 

- 

8 

15 

- 

19 



M'HL 


6.0 

- 

7 

13 

- 

16 

ns 




2.0 

- 

40 

100 

- 

125 

Propagation Delay Time 

l pLH 

f 


4.5 

- 

13 

20 

- 

25 



l pHL 


6.0 

- 

11 

17 

- 

21 


Input Capacitance 

ClN 


- 

5 

10 

- 

10 

pF 

Power Dissipation Capacitance 

Cpd(1) 


- 

25 

- 

- 

- 


Noted) C ro is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

I<X bpd = C PD * Vqc • f j\j +1 oc /2(per Gate) 
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TC74HC27AP/AF/AFN 


TRIPLE 3-INPUT NOR GATE 

The TC74HC27A is a high speed CMOS 3-INPUT NOR 
GATE fabricated with silicon gate C^OS technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation . 

The internal circuit is composed of 3 stages including 
buffer output, which provide high noise immunity and 
stable output. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed tpd=7ns(typ.)at Vec=5V 

••Low Power Dissipation Icc =1 // A(Max.)at Ta=25°C 

• High Noise Immunity V\ih=V\il= 28 % Vcc (Min.) 

• Output Drive Capability 10 LSTTL Loads 

• Symmetrical Output Impedance ••• | IoHl = I()L = 4mA(Min.) 

• Balanced Propagation Delays tpLH^tpHL 

• Wide Operating Voltage Range ••• Vcc(opr)=2V^ / 6V 

• Pin and Function Compatible with 74LS27 


IEC LOGIC SYMBOL 


1A-IU-I 



>1 

\M 1Y 


lC--^ 


2 a — (21— 



2b — 111— 


\I6L 2y 

2C-&L. 


3A-* 21 - 



3B-^ 


\isl 3y 

30-^ 




V C c 
1 C 
1 Y 
3 C 
3 B 
3 A 
3 Y 

(TOP VIEW) 
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TC74HC27AP/AF/AFN 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

\« 

-0.5-7 

V 

DC Input Voltage 

V,N 

-0.5 ~V cc +0.5 

V 

DC Output Voltage 

Volt 

-0.5 ~V cc +0.5 

V 

Input Diode Current 

I IK 

±20 

m A 

Output Diode Current 

*OK 

±20 

mA 

DC Output Current 

^ OUT 

±25 

mA 

DC V cc /Ground Current 

I cc 

±50 

mA 

Power Dissipation 

Pd 

500(DIP)*/180(MFP) 

mW 

Storage Temperature 

Tstg 

-65 -150 

°C 

Lead Temperature lOsec 

T,. 

300 

°C 


*500mW in the range of Ta= 
-40°C- 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mYV/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

V cc 

2 - 6 

V 

Input Voltage 

V,N 

0 — v cc 

V 

Output Voltage 

v ai 

0 ~ V cc 

V 

Operating Temperature 

Topr 

-40 - 85 

°C 

Input Rise and Fall Time 

tr, tf 

0 ~ 1000(V CC =2.0V) 

0 ~ 500(V CC =4.5V) 

0 ~ 400(V CC =6.0V) 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 ~85t: 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V|„ 


2.0 

4.5 

6.0 

1.5 

3. 15 
4.2 

- 

- 

1.5 

3. 15 
4.2 

- 

V 

Low-Level 

Input Voltage 

V| L 


2.0 

4. 5 
6.0 

- 

— 

0.5 

1.35 

1.8 

- 

0.5 

1.35 

1.8 

V 

High-Level 
Output Voltage 

Vai 

Vix = 

V ll|OrV, L 

•on =-20 U A 

2.0 

4.5 

6.0 

1.9 
4.4 

5.9 

2.0 

4.5 

6.0 


1.9 
4.4 

5.9 

- 

V 

Ion =-4 mA 
IfXI =-5. 2mA 

4.5 

6.0 

4.18 

5.68 

4.31 

5.80 

_ 

4. 13 

5. 63 

: 

Low-Level 

Output Voltage 

V(X. 

V|\ = 
V|„orV IL 

la. =20 u A 

2.0 

4.5 

6.0 

- 

0.0 

0.0 

0.0 

0. 1 

0. 1 

0. 1 

- 

0. 1 

0.1 

0.1 

V 

I C)i . =4 mA 
lot, =5. 2mA 

4.5 

6.0 

_ 

0. 17 

0. 18 

i 0.26 

1 0.26 

_ 

0. 33 

0. 33 

Input Leakage Current 

Iin 

V,\ =V CC or GND 

6.0 

- 

- 

I ±0.1 

- 

±1.0 

j IL A 

Quiescent Supply Current 

Icr 

V| N =V a or GND 

6.0 

- 

- 

1 1.0 

- 

10.0 
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TC74HC27AP/AF/AFN 


AC ELECTRICAL CHAR ACTE RISTICS( Cl =15pF,V cc =5V,Ta=25°C, Input t r ^t f =6n$) 


PARAMETER 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Output Transition Time 

trui 

tTIIL 


- 

4 

8 

ns 

Propagation Delay Time 

tpLH 
t pill. 


- 

7 

15 


AC ELECTRICAL CH AR ACT ERISTICS (C L =50pF / Input t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25 c C 

Ta=-40 ~85°C 

UNIT 

r ~VaT 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 




2.0 

- 

25 

75 

- 

95 


Output Transition Time 

t Tl.H 


4-5 

- 

7 

15 

- 

19 



i T\\l 


6.0 

- 

6 

13 

- 

16 

ns 




2.0 

- 

30 

90 

- 

115 

Propagation Delay Time 

1 1>L1I 
f . .. 


4.5 

- 

10 

18 

- 

23 



l pHL 


6.0 

- 

9 

15 

- 

20 


Input Capacitance 

C,N 


- 

5 

10 

_ 

10 

pF 

Power Dissipation Capacitance 

Cpod) 


- 

25 

- 

- 

- 


Note(l) Cp|) is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

I(X (iri =C pd * Vcc • f ix +Icc /3(per Gate) 





TC74HC30AP/AF/AFN 


8-INPUT NAND GATE 

The TC74HC30A is a high speed CMOS 8-INPUT 
NAND GATE fabricated with silicon gate C 2 MOS 
technology. 

It achieves the high speed operation similar to equivalent 
LSTTL while maintaining the CMOS low power 
dissipation. 

The internal circuit is composed of 5 stages including 
buffered outputs, which provide high noise immunity and 
stable output. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed tpd=12ns(typ.)at V(x=5V 

• Low Power Dissipation Icc = l At A(Max.)at Ta=25°C 

• High Noise Immunity V\ih=Vml28X V C c (M in.) 

• Output Drive Capability 10 LSTTL Loads 

• Symmetrical Output Impedance *** | Iqh| =Iol =4mA(Min. ) 

• Balanced Propagation Delays t P m ^ tpHL 

• Wide Operating Voltage Range *•* Vcc (opr.)=2V^6V 

• Pin and Function Compatible with 74LS30 



IEC LOGIC SYMBOL 


TRUTH TABLE 
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TC74HC30AP/AF/AFN 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vex; 

-0.5-7 

V 

DC Input Voltage 

v, N 

-0.5 ~V cc +0.5 

V 

DC Output Voltage 

V OLT 

-0.5 ~V cc +0.5 

V 

Input Diode Current 

I.K 

±20 

mA 

Output Diode Current 

*QK 

±20 

mA 

DC Output Current 

I CUT 

±25 

mA 

DC V cc /Ground Current 

*CC 

±50 

mA 

Power Dissipation 

Pd 

500(DIP)*/180(SOIC) 

mW 

Storage Temperature 

Tstg 

-65 -150 

°C 

Lead Temperature lOsec 

T L 

300 

°C 


*500mW in the range of Ta= 
~40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300mW. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

V cc 

2 - 6 

V 

Input Voltage 

v IN 

0-Vcc 

V 

Output Voltage 

Volt 

0-Vcc 

V 

Operating Temperature 

Topr 

1 

O 

l 

CO 

cn 

°c 

Input Rise and Fall Time 

: 

tr , tf 

0 ~ 1000(V CC =2.0V) 

0 ~ 500(V CC =4.5V) 

0 — 400(V CC =6-0V) 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 ~85t: I 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V,H 


2.0 

4.5 

6.0 

1.5 

3.15 

4.2 

- 

_ 

1.5 

3.15 

4.2 

- 

V 

Low-Level 

Input Voltage 

V,L 


2.0 

4.5 

6.0 

- 

- 

0.5 

1.35 

1.8 

- 

0.5 

1.35 

1.8 

V 

High-Level 
Output Voltage 

Vqh 

V,N = 

V| H °rV||_ 

I oh -~20 u A 

2.0 

4.5 

6.0 

1.9 
4.4 

5.9 

2.0 

4.5 

6.0 

- 

1.9 
4.4 

5.9 

- 

V 

I OH =-4 mA 
Im =-5. 2mA 

4.5 

6.0 

4. 18 

5. 68 

4.31 1 
5.80 


4.13 1 
5.63 

_ i 

Low-Level 

Output Voltage 

VOL 

V|\- = 

Vih °r V„, 

Iol =20 u A 

2.0 

4.5 

6.0 

- 

0.0 

0.0 

0.0 

0.1 

0. 1 

0.1 

- 

0.1 ' 
o. i ! 

o. i : 

V 

I a =4 mA 
la. =5. 2mA 

4.5 

6.0 

_ 

0. 17 

0. 18 

0. 26 

0. 26 

— 

0.33 

0.33 

Input Leakage Current 

I.N 

V|x =Vcc or GND 

6.0 

- 

- 

±0.1 

• - 

= 1.0 

U A 

Quiescent Supply Current 

!cc 

V ix == V(£ or GND 

6.0 

- 

- 

1.0 


10.0 
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TC74HC30AP/AF/AFN 


AC ELECTRICAL CH AR ACTERISTICS(C L =15pF / V cc =5V / Ta=25°C, Input t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Output Transition Time 

tTLH 

tTHL 


- 

4 

8 

ns 

Propagation Delay Time 

tpLH 

tpHL 


- 

12 

19 


AC ELECTRICAL CH A R ACTE RISTIC$(C L =50pF, Input t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


" Ta=25°C 

Ta=-40 ~85°C 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 




2.0 

- 

30 

75 

- 

95 


Output Transition Time 

l TLH 


4.5 

- 

8 

15 

- 

19 


tTHL 


6.0 

- 

7 

13 

- 

16 

ns 


f 


2.0 

- 

45 

115 

- 

145 

Propagation Delay Time 

l pLH 


4.5 

- 

15 

23 

- 

29 



tpHL 


6.0 

- 

13 

20 

- 

25 


Input Capacitance 

C IN 


- 

5 

10 

- 

10 

pF 


Cpd(1) 


- 

20 

- 

- 

- 


Note(l) Cpo is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

I 0Cep6 =C PD * V OC* f l\ +I GC 


HC-173 




TC74HC32AP/AF/AF N 


QUAD 2-INPUT OR GATE 

The TC74HC32A is a high speed CMOS 2-INPUT OR 
GATE fabricated with silicon gate C 2 MOS technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

The internal circuit is composed of 2 stages including 
buffer output, which provide high noise immunity and 
stable output. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed t p d=6ns(typ.)at Vcc=5V 

• Low Power Dissipation Icc=l#A(Max.)at Ta=25 c C 

• High Noise Immunity V\m =V\il =28% V(x(Min.) 

• Output Drive Capability 10 LSTTL Loads 

• Symmetrical Output Impedance —| IqhI =IoL=4mA(Min.) 

• Balanced Propagation Delays — tpu-j^tpHL 

• Wide Operating Voltage Range ••• V cc (opr)=2V^6V 

• Pin and Function Compatible with 74LS32 
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TC74HC32AP/AF/AFN 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

V cc 

-0.5-7 

V 

DC Input Voltage 

V, N 

-0.5 ~V cc +0.5 

V 

DC Output Voltage 

V OLT 

-0.5 — V cc +0.5 

V 

Input Diode Current 

I|K 

±20 

m A 

Output Diode Current 


±20 

mA 

DC Output Current 

i t 

a OLT | 

| ±25 

mA 

DC V C c /Ground Current 

'cc 

! ±50 

mA 

Power Dissipation 

Pd I 

j 500(DIP)*/180(MFP) 

mW 

Storage Temperature 

Tstg 

; -65 ~150 

°c 

Lead Temperature lOsec 


300 

°c 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER j SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2 — 6 

V 

Input Voltage 

V|\ 

0 — v cc 

V 

Output Voltage 

Volt 

0 ~ v ct 

V 

Operating Temperature 

Topr 

-40 - 85 

°C 

Input Rise and Fall Time 

tr, tf 

0 ~ 1000(V CC =2.0V) 

0 ~ 500(V CC =4.5V) 

0 ~ 400(V CC =6.0V) 

ns 


*500m W in the range of Ta= 
~40°C- 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/ o C shall be applied 
until 300m\V. 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25t 

Ta=-40 ~85°C 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V,„ 


2.0 

4.5 

6.0 

1.5 

3.15 

4.2 

- 

- 

1.5 

3. 15 
4.2 

- i V 

Low-Level 

Input Voltage 

V„. 


2.0 

4.5 

6.0 

- 

— 

0.5 

1.35 

1.8 

- 

0. 5 

1.35 

1.8 

V 

High-Level 
Output Voltage 

Vai 

V|\ — 
Vm°rV|L 

Iai =-20 u A 

2.0 

4.5 

6.0 

1.9 
4.4 

5.9 

2.0 

4.5 

6.0 

- 

1.9 
4.4 

5.9 

- - 

V 

Ion =-4 mA 
Ion =“5. 2mA 

4.5 

6.0 

4.18 

5. 68 

4.31 

5.80 


4.13 

5. 63 

“ 

~ 

Low-Level 

Output Voltage 

V a 

V|\ — 
V|i|OrV n _ 

la. =20 u A 

2.0 

4.5 

6.0 

- 

0.0 

0.0 

0.0 

0.1 

0.1 

0.1 

- 

0.1 

0.1 

0. i 

V 

I Ol, =4 mA 
lot. =5. 2mA 

4.5 

6.0 

— 

0. 17 
! 0. 18 

0. 26 

0. 26 

’ _ 

0.33 

0. 33 


V,\ =Vcc or GND i 6. 0 

■ 



■ 



Quiescent Supply Current | Ice I V|\ =Vcc or GND | 6.0 



■ 
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TC74HC32 AP/AF/AF N 


AC ELECTRICAL CHARACTERISTICS(C L =15pF,V cc =5V,Ta=25 < 'C, Input t r =t,=6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 



Output Transition Time 

t JU\ 

tm 


- 

4 

8 

ns 

Propagation Delay Time 

hu\ 

tpllL 1 


- 

6 

12 


AC ELECTRICAL CHARACTERISTICS(C L =50pF, Input t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 ~85T: 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 




2.0 

- 

25 

75 

- 

95 


Output Transition Time 

t TU 1 


4.5 

- 

7 

15 

- 

19 



t TI IL 


6.0 

- 

6 

13 

- 

16 

ns 




2.0 

- 

24 

75 

- 

95 

Propagation Delay Time 

tpLM 


4.5 

- 

8 

15 

- 

19 



l pl IL j 


6.0 

- 

7 

13 

- 

16 


Input Capacitance 

C|\ 


i 

5 

10 

- 

10 

pF 

Power Dissipation Capacitance 

Cpo(l) 


- 

21 

- 

- 

- 


Note(l) C p|) is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

Ice PD * V a - • f |\ +1 cc /4( per Gate ) 
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TC74HCT32AP/AF 


QUAD 2-INPUT OR GATE 


The TC74HCT32A is a high speed CMOS 2-INPUT OR 
GATE fabricated with silicon gate C^OS technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

This device may be used as a level converter for 
interfacing TTL or NMOS to High Speed CMOS. The 
inputs are compatible with TTL, NMOS and CMOS output 
voltage levels. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed tpd=9ns(typ.)at Vcc=5V 

• Low Power Dissipation Icc = l# A(Max.)at Ta=25°C 

• Compatible with TTL outputs Vjh =2V(Min) 

V IL =0.8V(Max.) 

• Wide interfacing ability LSTTL, NMOS, CMOS 

• Output Drive Capability 10 LSTTL Loads 

• Symmetrical Output Impedance — | IoHl“IoL = 4mA(Min.) 

• Balanced Propagation Delays tpLH^tpHL 

• Pin and Function Compatible with 74LS32 


IEC LOGIC SYMBOL 





A 

B 

Y 

H 

H 

H 

L 

H 

H 

H 

L 

H 

L 

L 

L 
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TC74HGT32AP/AF 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

— 0.5 ~ 7 

V 

DC Input Voltage 

V,N 

-0.5 ~V cc +0.5 

V 

DC Output Voltage 

V OLT 

-0.5 ~V cc +0.5 

V 

Input Diode Current 

I.K 

±20 

mA 

Output Diode Current 

*OK 

±20 

mA 

DC Output Current 

* OUT 

±25 

mA 

DC V^/Ground Current 

*CC 

±50 

mA 

Power Dissipation 

p d 

500(DIP)*/180(SOIC) 

mW 

Storage Temperature 

Tstg 

-65 — 150 

°C 

Lead Temperature lOsec 

T L 

300 

°C 


* 500 mW in the range of Ta= 
-40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300 m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

4.5 - 5.5 

V 

Input Voltage 

V,N 

0 — Vcc 

V 

Output Voltage 

V OLT 

0~Vcc 

V 

Operating Temperature 

Topr 

1 

:’>■■■ 

CD 

X 

oo 

C7I 

°c 

Input Rise and Fall Time 

tr , tf 

0 - 500 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25‘C 1 

Ta=-40 — 85°C 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V |H 


HR 

2.0 

- 

- 

2.0 

- 

V 

Low-Level 

Input Voltage 

V,L 


M 

- 

- 


H 



High-Level 
Output Voltage 

Voh. 

V| N = 
Vi H orV|L 


ESI 

4.4 


- 

4.4 

- 


I OH = ~4 mA 

4.5 

4.18 

4.31 

- 


- 

Low-Level 

Output Voltage 

VOL 

v, N .= 

ViHorViL 

Iol =20 //A 

ni 

- 

■EH 





Iql =4 mA 

MSB 

- 

■SEE 


- 


Input Leakage Current 

I IN 

Vin =Vcc or GND 

5.5 

- 

- 





Quiescent Supply Current 


Vin =Vcc or GND 

5.5 

- 

- 


~ 


Moo 



- 

H 



2.9 
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TC74HCT32AP/AF 


AC ELECTRICAL CH ARACTERISTICS(C L =15pF,V cc =5V,Ta=25°C. Input t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Output Transition Time 

t TLH 

tTHL 


- 

6 

12 

ns 

Propagation Delay Time 

tpLH 

tpHL 


- 

10 

16 


AC ELECTRICAL CHAR ACTERISTICS(C L =50pF, Input t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 




Kjasama 

UNIT 


■biw 

na 


MIN. 

MAX. 

Output Transition Time 

Wlh 


4.5 

- 

8 

15 

- 

n 


tTHL 


5.5 


7 

13 


1 


Propagation Delay Time 

tpLH 

tpHL 


4.5 

5.5 

- 

13 

11 

20 

18 

- 



Input Capacitance 

Ck 


- 

5 

10 

- 


pF 

Power Dissipation Capacitance 

Cpd(1) 


- 

23 

- 

- 

- 


Note(l) CpD is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

*CCfcpd = C PD* Vo c* f IX+I 0c/4(per Gate) 
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NOTES 



TC74HC42AP/AF/AFN 


BCD-TO— DECIMAL DECODER 

The TC74HC42A is a high speed CMOS BCD-to- 
DECIMAL DECODER fabricated with silicon gate C 2 MOS 
technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

A BCD code applied to the four inputs (A-D) sets a low 
level at one of ten decoded outputs. A illegal BCD code 
such as eleven thru fifteen sets all outputs high. This 
device can be used as 3-to-8 LINE DECODER when input 
D is held low. 

This device is useful for code conversion , address 
decoding , memory selection . multiplexing , or readout 
decoding. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed t p( j=13ns(Typ.)at Vcc=5V 

• Low Power Dissipation Icc=4/i A(Max.)at Ta=25°C 

• High Noise Immunity V\jh =V\il= 28% Vcc(Min.) 

• Output Drive Capability 10 LSTTL Loads 

• Symmetrical Output Impedance ***| I oh | =IoL=4mA(Min. ) 

• Balanced Propagation Delays tpyj ^tpiiL 

• Wide Operating Voltage Range Vcc(opr)=2V~-'6V 

• Pin and Function Compatible with 74LS42 


IEC LOGIC SYMBOL 
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TC74HC42AP/AF/AFN 


TRUTH TABLE 
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TC74HC42AP/ AF/AF N 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

v cc 

-0.5-7 

V 

DC Input Voltage 

V, N 

-0.5 ~V cc +0.5 

V 

DC Output Voltage 

Volt 

-0.5 ~V a .+0.5 

V 

Input Diode Current 

I IK 

±20 

mA 

Output Diode Current 

*OK 

±20 

mA 

DC Output Current 

^Ot'T 

±25 

mA 

DC V cc /Ground Current 

*CC 

±50 

mA 

Power Dissipation 

Pd 

500(DIP)*/180(MFP) 

mW 

Storage Temperature 

T s tg 

-65 -150 

°C 

Lead Temperature lOsec 

T,. 

300 

°c 


★500m W in the range of Ta= 
-40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
~10mW/ e C shall be applied 
until 300mW. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2 - 6 

V 

Input Voltage 

V|\ 

o ~ v cc 

V 

Output Voltage 

V OUT 

0-Vcc 

V 

Operating Temperature 

^opr 

-40 - 85 

°C 

Input Rise and Fall Time 

t r , tf 

0 ~ 1000(V CC =2.0V) 

0 ~ 500(V cc =4.5V) 

0 ~ 400(V CC =6.0V) 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 ~85°C 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V„| 


2.0 

4.5 

6.0 

1.5 

3. 15 
4.2 

- 

- 

1.5 

3.15 

4.2 

- 

V 

Low-Level 

Input Voltage 

V| L 


2.0 

4.5 

6.0 

- 

- 

0.5 

1.35 

1.8 

- 

0.5 

1.35 

1.8 

V 

High-Level 
Output Voltage 

Vai 

| 

Vix = 
V|n°rV||_ 

loll =-20 u A 

2.0 

4.5 

6.0 

1.9 
4.4 

5.9 

2.0 

4.5 

6.0 

- 

1.9 
4.4 

5.9 

- 

V 

Ion =~4 mA 
Ion =-5. 2mA 

4.5 

6.0 

4.18 

5.68 

4.31 

5. 80 

_ 

4. 13 
5.63 

_ 

Low-Level 

Output Voltage 

V a 

V,N = 

VuiorV| L 

I()L =20 u A 

2.0 

4.5 

6.0 

- 

0.0 

0.0 

0.0 

0.1 

0. 1 

0. 1 

- 

0.1 

0. 1 

0.1 

V 

Iql =4 mA 
Iql =5. 2mA 

4.5 

6.0 

_ 

0. 17 

0. 18 

0.26 

0. 26 

: 

0. 33 

0. 33 

Input Leakage Current 

I IX 

V|\ — Vcc or GND 

6.0 

- 

- 

±0. 1 

- 

±1.0 

U A 

Quiescent Supply Current 

Ice 

V|N =V CC or GND 

6.0 

- 

- 

4.0 

- 

40.0 
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TC74HC42AP/AF/AFN 


AC ELECTRICAL CH AR ACTERISTICS(C L =15pF,V cc =5V,Ta=25°C, Input t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Output Transition Time 

tTLH 

tTIIL 


- 

4 

8 

ns 

Propagation Delay Time 

t pLH 
tpUL 


- 

13 

25 


AC ELECTRICAL CHAR ACTERISTICS(C L =50pF, Input t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25t 1 

Ta=-40~85tl 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 




2.0 

- 

30 

75 

- 

95 


Output Transition Time 

MLH 


4.5 

- 

8 

15 

- 

19 



t Tl\L 


6.0 

- 

7 

13 

- 

16 

ns 




2.0 

- 

48 

145 

■- 

180 

Propagation Delay Time 

1 plh 

f 


4.5 

- 

16 

1 29 

- 

36 



*pHL 


6.0 

- 

14 i 

25 

- 

31 


Input Capacitance 

C,N 


- 

5 ! 

10 

- 

10 

pF 

Power Dissipation Capacitance 

Cpo(l) 


- 

68 ! 

- 

- 

- 


Note(l) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 
loctitf =c TO * V CC • fix + Icc /4(per G at e) 
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TC74HC51AP/AF/AFN 


DUAL 2 WIDE— 2 INPUT AND/OR INVERT GAT E 

The TC74HC51A is a high speed CMOS 2-WIDE 
2-INPUT/3-INPUT AND/OR/INVERT GATE fabricated 
with silicon gate C 2 MOS technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

It contains a 2- WIDE 2-INPUT AND/OR/INVERT 
GATE and a 2-WIDE 3-INPUT AND/OR/INVERT 
GATE . 

The internal circuit is composed of 3 stages (2-INPUT) 
or 5 stages (3-INPUT) including buffer outputs, which 
provide high noise immunity and stable output. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 


FEATURES: 

• High Speed tpd= 10 ns(Typ.)atVcc=5V 

• Low Power Dissipation I<x = l# A(Max.)atTa=25°C 

• High Noise Immunity V\ih=Vml= 2836 Vcc(Min.) 

• Output Drive Capability 10 LSTTL Loads 

• Symmetrical Output Impedance I Iqh I =IoL == 4mA(Min.) 

• Balanced Propagation Delays tpLH^tpHL 

• Wide Operating Voltage Range ••• Vcc (opr)=2V^6V 

• Pin and Function Compatible with 74LS51 



IEC LOGIC SYMBOL 












TC74HC51AP/AF/AFN 


TRUTH TABLE 
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TC74HC 51 AP/AF/AF N 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

v cc 

— 0.5 — 7 

V 

DC Input Voltage 

V,N 

-0.5 — Vcc +0.5 

V 

DC Output Voltage 

V OUT 

-0.5 — Vcc +0.5 

V 

Input Diode Current 

I|K 

±20 

mA 

Output Diode Current 

^OK 

±20 

mA 

DC Output Current 

^OUT 

±25 

mA 

DC V^/Ground Current 

J CC 

±50 

mA 

Power Dissipation 

Pd 

500(DIP)*/180(MFP) 

mW 

Storage Temperature 

Tstg 

-65 ~150 

°C 

Lead Temperature lOsec 

Tl 

300 

°C 


*500mW in the range of Ta= 
-40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
~10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2 - 6 

V 

Input Voltage 

V,N 

o — v cc 

V 

Output Voltage 

V OUT 

0 ~ V CC 

V 

Operating Temperature 

Topr 

-40 — 85 

°c 

Input Rise and Fall Time 

tr, tf 

0 ~ 1000(V CC =2.0V) 

0 ~ 500(V CC =4.5V) 

o ~ ^(v^e.ov) 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 ~85°C 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V, H 


2.0 

4.5 

6.0 

1.5 

3. 15 
4.2 

- 

l_. “ 

1.5 

3. 15 
4.2 

- 

V 

Low-Level 

Input Voltage 

V, L 


2.0 

4.5 

6.0 

- 

- 

0.5 

1.35 

1.8 

- 

0.5 

1.35 

1.8 

V 

High-Level 
Output Voltage 

VoH 

V,N = 
V| H °rV|L 

I OH -“20 ii A 

2.0 

4.5 

6.0 

1.9 
4.4 

5.9 

2.0 

4.5 

6.0 

- 

1.9 
4.4 

5.9 

- 

V 

I OH =-4 mA 
Iai =-5. 2mA 

4.5 

6.0 

4. 18 
5.68 

4.31 

5. 80 


4.13 

5.63 

_ 

Low-Level 

Output Voltage 

Vql 

V|N — 
V, H orV, L 

la. =20 u A 

2.0 

4.5 

6.0 

- 

0.0 

0.0 

0.0 

0. 1 

0.1 

0.1 

- 

0.1 

0. 1 
0.1 

V 

Iql =4 mA 
la. =5. 2mA 

4.5 

6.0 

_ 

0.17 

0.18 

0.26 

0.26 

: 

0. 33 

0. 33 

Input Leakage Current 

I IN 

V —Vcc or GND 

6.0 

- 

- 

±0.1 

- 

±1.0 

U A 

Quiescent Supply Current 

he 

V 1N =V CC or GND 

6.0 

- 

- 

1.0 

- 

10.0 
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TC74HC 51 AP/AF /AF N 


AC ELECTRICAL CH AR ACTERISTICS(C L =15pF,V cc =5V,Ta=25°C, Input t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 

MIN. 




Output Transition Time 

tTLH 

tTHL 



4 

8 

ns 

Propagation Delay Time 

t pLH 
tpHL 


- 

10 

17 


AC ELECTRICAL CH AR ACTERISTICS(C L =50pF, Input t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 


UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 




2.0 

- 

30 

75 

- 

95 


Output Transition Time 

tTLH 


4.5 

- 

8 

15 

- 

19 



t THL 


6.0 

- 

7 

13 

- 

16 

ns 


t 


2.0 

- 

39 

100 

- 

125 

Propagation Delay Time 

tpLH 


4.5 

- 

13 

20 

- 

25 



tpHL 


6.0 

- 

11 

17 

- 

21 


Input Capacitance 

ClN 


- 

5 

10 

- 

10 

pF 

Power Dissipation Capacitance 

Cpd(1) 


- 

35 

- 

- 

- 


Note(l) CpD is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 
jQCbpd-C PD * V 0C* Us +I 0C /2 (per Gate) 
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TC74HC73AP/AF 


DUAL J-K FLIP FLOP WITH CLEAR 

The TC74HC73A is a high speed CMOS DUAL J-K FLIP 
FLOP fabricated with silicon gate C 2 MOS technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

Depending on the logic levels applied to J and K input, 
this device changes state on the negative going transition 
of clock input pulse (CK). 

The clear function is accomplished inde pendently of the 
clock condition when the clear input (CLR) is taken low. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed f MAX =55MHz(Typ.)V cc =5V 

• Low Power Dissipation I<x=2# A(Max.)Ta=25°C 

• High Noise Immunity V\ih = Vxil = 28% VccfMin.) 

• Output Drive Capability 10 LSTTL Loads 

• Symmetrical Output Impedance | Iqh | = IoL = 4mA(Min. ) 

• Balanced Propagation Delays tpm^tpUL 

• Wide Operating Voltage Range ••• Vqq (opr)=2V~6V 

• Pin and Function Compatible with 74LS73 




1 CK 1 C 

KJ 

314 n 

1 CLR 2 C 


□ 1 3 IQ 

IK 3 C 


312 1 Q 

VcC 4 C 


]11 GND 

2 CK 5 C 


□ 1 0 2 K 

2 CL R 6 C 


D9 2 Q 

2 J TC 


D 8 2 Q 


(Top View) 



IEC LOGIC SYMBOL 



IQ 

IQ 

2Q 

2Q 
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TC74HC73AP/AF 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

v cc 

-0.5-7 

V 

DC Input Voltage 

V, N 

-0.5 ~V cc + 0-5 

V 

DC Output Voltage 

V OUT 

-0.5 -Vcc+0.5 

V 

Input Diode Current 

I|K 

±20 

raA 

Output Diode Current 

^OK 

±20 

mA 

DC Output Current 

^OUT 

±25 

mA 

DC V^/Ground Current 

l CC 

±50 

mA 

Power Dissipation 

p d 

500(DIP)*/180(MFP) 

mW 

Storage Temperature 

Tstg 

-65 -150 

°C 

Lead Temperature lOsec 

Tl 

300 

°C 


*500m W in the range of Ta= 
-40°C- 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300mW. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Voc 

2-6 

V 

Input Voltage 

v 1N 

0 ~ v cc 

V 

Output Voltage 

V OUT 

0 ~ V CC 

V 

Operating Temperature 

Topr 

-40 - 85 

°C 

Input Rise and Fall Time 

t r , tf 

0 ~ 1000(V CC =2.0V) 

0 ~ 500(V CC =4.5V) 

0 ~ 400(V CC =6.0V) 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 — 85°C 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V| H 


2.0 

4.5 

6.0 

1.5 

3. 15 
4.2 

- 

- 

1.5 

3.15 

4.2 

- 

V 

Low-Level 

Input Voltage 

V| L 


2.0 

4.5 

6.0 

- 

_ 

0.5 

1.35 

1.8 

- 

0.5 

1.35 

1.8 

V 

High-Level 
Output Voltage 

Vqh 

V| N = 

v IH°rV, L 

I OH -~2Q fjL A 

2.0 

4.5 

6.0 

1.9 
4.4 

5.9 

2.0 

4.5 

6.0 

- 

1.9 
4.4 

5.9 

- 

V 

Iqh =-4 mA 

I OH =“5. 2mA 

4.5 

6.0 

4. 18 
5.68 

4.31 

5. 80 

: 

4.13 

5. 63 

: 

Low-Level 

Output Voltage 

V a . 

V IN = 

V 1H °rV| L 

la. =20 u A 

2.0 

4.5 

6.0 

' - 

0.0 

0.0 

0.0 

0.1 

0.1 

0.1 

- 

0.1 

0.1 

0.1 

V 

Iqu =4 mA 
I(X =5. 2mA 

4.5 

6.0 


0. 17 
0.18 

0. 26 

0. 26 


0.33 

0.33 

Input Leakage Current 

I IN 

V|\ =Vcc or GND 

6.0 

- 

- 

±0.1 

- 

±1.0 

li A 

Quiescent Supply Current 

J cc 

V|N -Vcc or GND 

6.0 

- 

- 

2.0 

- 

20.0 
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TC74HC73AP/AF 


TIMING REQUIREMENTS(lnput t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta= 

25°C 

Ta=-40 ~85t: 

UNIT 

Vcc 

TYP. 

LIMIT V 

LIMIT 

Minimum Pulse Width 

t\Y(L) 


2.0 

— 

75 

95 


(CLOCK) 

t\v(H) 


4.b 

6.0 

- 

lb 

13 

19 

16 


Minimum Pulse Width 

tW(L) 


2.0 

- 

75 

95 


(CLR) 


4-5 

6.0 

_ 

15 

13 

19 

16 





2.0 

- 

75 

95 


Minimum Set-up Time 

ts 


4.5 

- 

15 

19 

ns 




6.0 

- 

13 

16 





2.0 

- 

0 

0 


Minimum Hold Time 

th 


4.5 

- 

0 

0 





6.0 

- 

0 

0 


Minimum Removal Time 



2.0 

- 

75 

95 


(CLR) 

trem 


4.5 

6.0 

- 

15 

13 

19 

16 





2.0 

- 

6 

5 


Clock Frequency 

f 


4.5 

- 

30 

24 

MHz 




6.0 

- 

35 

28 



AC ELECTRICAL CHARACTERISTICS^,. =15pF,V C c=5V,Ta=25°C) 


PARAMETER 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Output Transition Time 

tTLH 

t THL 


- 

6 

12 

ns 

Propagation Delay Time 
(CLOCK-Q.Q) 

t pLH 

tpHL 


- 

11 

21 

Propagation Delay Time 
(CLR-Q.Q) 

tpLH 

toHL 

i 

- 

15 

25 

Maximum Clock Frequency 

f MAX 


35 

75 


MHz 


AC ELECTRICAL CH ARACTERISTICS(C L =50pF, Input t r =t,=6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25t: 

Ta=-40 ~85°C 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Output Transition Time 

tTLH 

tTHL 


2.0 

4.5 

6.0 

- 

30 

8 

7 

75 

15 

13 

- 

95 

19 

16 

ns 

Propagation Delay Time 
(CLOCK-Q, Q) 

tpLH 

tpHL 


2.0 

4-5 

6.0 

- 

42 

14 

12 . 

125 

25 

21 

- 

155 

31 

26 

Propagation Delay Time 
(CLR-Q, Q) 

tpLH 

tpHL 


2.0 

4.5 

6.0 

- 

54 

18 

15 

145 

29 

25 

- 

180 

36 

31 

Maximum Clock 
Frequency 

t.VlAX 


2.0 

4.5 

6.0 

6 

30 

35 

15 

60 

80 

- 

5 

24 

28 

- 

MHz 

Input Capacitance 

Ci\ 


- 

5 

10 

- 

10 

pF 

Power Dissipation Capacitance 

C pi>( 1 ) 


- 

35 

- 

- 

- 


Note(l) Cpo is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

I OC fcpd FD • V QC • f|N +I 0C /2 (P er F/F) 
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SYSTEM DIAGRAM 
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TC74HC74AP/AF/AFN 


DUAL D-TYPE FLIP FLOP PRESET AND CLEAR 


The TC74HC74A is a high speed CMOS D FLIP FLOP 
fabricated with silicon gate C 2 MOS technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

The signal level applied to the D INPUT is transferred 
to Q OUTPUT during the positive going transition of the 
C LOCK pu lse. 

CLEAR and PRESET are independent of the CLOCK 
and are accomplished by setting the appropriate input 
low. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed f\iAX =77MHz(typ.)at V CC = 5V 

• Low Power Dissipation I cc =2(i A(Max.)at Ta=25°C 

• High Noise Immunity V\ 1H =V\n =28% V cc (Min.) 

• Output Drive Capability 10 LSTTL Loads 

• Symmetrical Output Impedance ••• | Iq-j | = I<x~4mA(Min.) 

• Balanced Propagation Delays — tpj^tpHL 

• Wide Operating Voltage Range — V C c(opr)=2V~6V 

• Pin and Function Compatible with 74LS74 


TRUTH TABLE 


INPUTS 

OUTPUTS 

FUNCTION 

CLR 

PR 

D 

CK 

Q 


L 

D 

X 

X 

L 

H 

CLEAR 

H 

n 

mm 

X 

H 

L 


L 

fl 

mm 

ES 

H 

H 



D 

W 


L 

H 

— 


D 

D 


H 

L 

— 

H 

H 

X 

~L 

Qn 

Qn 

NO CHANGE 


X 1 Don’t care 









: p 

■ 


H m 
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TC74HC74AP/AF/AFN 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

— 0.5 ~ 7 

V 

DC Input Voltage 

V,N 

-0.5 ~V cc +0.5 

V 

DC Output Voltage 

Volt 

-0.5 ~V tc +0.5 

V 

Input Diode Current 

I.k 

±20 

mA 

Output Diode Current 

^OK 

±20 

mA 

DC Output Current 

hxr 

±25 

mA 

DC V cc /Ground Current 

i cc 

±50 

mA 

Power Dissipation 

Pi> 

500(DIP)*/180(MFP) 

mW 

Storage Temperature 

Tstg 

-65—150 

°C 

Lead Temperature lOsec 

T,. 

300 

°c 


*500mW in the range of Ta= 
-40*0— 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300mW. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

^ 2-6 

V 

Input Voltage 

V,\ 

0 ~ V tt 

V 

Output Voltage 

V (X T 

0 ~ V cc 

V 

Operating Temperature 

Topr 

-40 - 85 

°C 

Input Rise and Fall Time 

tr , tf 

0 ~ 1000(V CC =2.0V) 

0 ~ 500(V tc =4.5V) 

0 ~ 400(V CC =6.0V) 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 ~85t; 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V|H 


2.0 

4.5 

6.0 

1.5 

3. 15 
4.2 

: 

- 

1.5 

3.15 

4.2 

- 

V 

Low-Level 

Input Voltage 

V„. 


2.0 

4.5 

6.0 

I 

- 

- 

0.5 

1.35 

1.8 

- 

0.5 

1.35 

1.8 

V 

High-Level 
Output Volt-age 

Voi, 

V,N = 

V|i|OrV|, 

Ion -~20 //A 

2.0 

4.5 

6.0 

1.9 
4.4 

5.9 

2.0 

4.5 

6.0 


1.9 
4.4 

5.9 

- 

V 

I(XI =-4 mA 
lax =-5. 2mA 

4.5 

6.0 

4.18 i 
5.68 1 

4.31 s 
5.80 ! 

1 

4.13 

5. 63 

_ 

Low-Level 

Output Voltage 

Vcl 

V|\ = 
V|||OrV|, 

la. =20 u A 

2.0 

4.5 

6,0 

- 

0.0 

0.0 

0.0 

0.1 

0.1 

0.1 

- 

0.1 

0.1 

0. 1 

V 

Iql =4 mA 
Iql =5. 2mA 

4.5 

6.0 


0. 17 
0.18 

0.26 

0. 26 

— 

0.33 

0. 33 

Input Leakage Current 

I IX 

Vj\ =V CC or GND 

6.0 

- 

- 

±0. 1 

- 

±1.0 

//A 

Quiescent Supply Current 

Icc 

V|\- -V cc or GND 

6.0 

- 

- 

2.0 

- 

20.0 






TC74HC74AP/AF/AFN 


TIMING REQUIREM ENTS( Input t r =tf=6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta= 

25°C 

Ta--~40 ~85“C 

UNIT 

Vcc 

TYP. 

LIMIT 

LIMIT 

Minimum Pulse Width 
(CLOCK) 

t\V(l. ’ 
t\V(||) 


2.0 

4.5 

6.0 

- 

75 

15 

13 

95 

19 

16 


Minimum Pulse Width 



2.0 


75 

95 


(CLR, PR) 



4.5 

6.0 

- 

15 

13 

19 

16 





2.0 

- 

75 

95 


Minimum Set-up Time 

ts 


4.5 


15 

19 

ns 



! 

6.0 

- 

13 

16 





2.0 

_ 

0 

0 


Minimum Hold Time 

th 


4.5 


0 

0 





6.0 


0 

0 


Minimum Removal Time j 



2.0 

- 

25 

30 


(CLR, PR) 

Wem ^ 


4.5 

6.0 

- 

5 

4 

6 

5 

i 




2.0 

- 

6 

5 


Clock Frequency 

f 


4.5 

- 

31 

25 

MHz 




6.0 

- 

36 

29 

I 


AC ELECTRICAL CH ARACTERI$TICS(C L = 15pF,V cc =5V / Ta=25°C) 


PARAMETER J SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Output Transition Time ! 

| Ml IL 


- 

6 

12 

ns 

Propagation Delay Time j t pl n 
(CLOCK-Q, Q) ; t,/„. 


- 

13 ! 

i 

26 

Propagation Delay Time j t nm 
(CLR, PR-Q, Q) j t D m 

i — 

14 

26 

Maximum Clock Frequency j f XIAV 

; 36 

77 

- 

MHz 


AC ELECTRICAL CHAR ACTERISTICS(C L =50pF, Input t r =t f =6ns) 


PARAMETER SYMBOL 

l 

TEST CONDITION 


Ta=25°C 

Ta=-40 ~85‘C 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

! t . 

Output Transition Time j ru l 
i Ml 11. 


2.0 

4.5 

6.0 

- 

30 

8 

7 

75 

15 

13 

- 

95 

19 

16 

ns 

Propagation Delay Time 
(CLOCK-Q, Q)‘ 

t pLI 1 
t pl II. 


2.0 

4.5 

6.0 

- 

48 

16 

13 

150 

30 

26 

- 

190 

38 

32 

Propagation Delay Time 
(CLR, PR-Q, Q) 

t pi.n 


2.0 

4.5 

6.0 

- 

51 

17 

15 

150 

30 

26 

- 

190 

38 

32 

Maximum Clock 
Frequency 

f MAX 

i 

i 

2.0 

4.5 

6.0 

6 

31 

36 

21 

63 

67 

- 

5 

25 

29 

_ 

MHz 

Input Capacitance 

! C|\ 


- 

5 

10 

- 

10 

pF 


mm 


- 

34 

i 


- 


Note U' Cj)j) is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

*CC'nr = C|i) • Vcc ’ fix +I CC /2(per F/F) 
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TC74HCT74AP/AF 


DUAL D-TYPE FLIP FLOP WITH PRESET AND CLEAR 


The TC74HCT74A is a high speed CMOS D FLIP FLOP 
fabricated with silicon gate C 2 MOS technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

The signal level applied to the D INPUT is transferred 
to Q OUTPUT during the positive going transition of the 
C LOCK pu lse. 

CLEAR and PRESET are independent of the CLOCK 
and are accomplished by setting the appropriate input low. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed 4lAX = 51MHz(Typ.)at Vcc=5V 

•Low Power Dissipation Icc = 2/z A(Max.)at Ta=25°C 

• Compatible with TTL outputs ViH=2V(Min.) 

V IL = 0.8 V (Max.) 

• Wide Interfacing ability LSTTL, NM OS, CMOS 

• Output Drive Capability 10 LSTTL Loads 

• Symmetrical Output Impedance ••• 1 1 oh I =IoL= : 4mA(Min.) 

• Balanced Propagation Delays tpLH^tpHL 

• Pin and Function Compatible with 74LS74 


TRUTH TABLE 




IEC LOGIC SYMBOL 


■ 



SB 


Bis 

Hi 


Eg 

|| 



■1 

1 

■ 




INPUTS 

OUTPUTS 

FUNCTION 

feral 

im 


CK 

Q 

0 

m 


H 

mm 

mm 


CLEAR 

H 

L 

H 

mm 

H 

IB 

PRESET 

L 

mm 

H 

mm 



— 



mm 


— 

■3 

— 

H 

H 

H 

s 

mm 

mm 

— 

H 

H 

_2L_ 

~L 

mm 

mm 

NO CHANGE 


X : Don’t care 
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TC74HCT74AP/AF 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5-7 

V 

DC Input Voltage 

V,x 

-0.5 -Vcc +0.5 

V 

DC Output Voltage 

V OLT 

-0.5 — Vqq+0.5 

V 

Input Diode Current 

I.K 

±20 

mA 

Output Diode Current 

l CK 

±20 

mA 

DC Output Current 

J OLT 

±25 

mA 

DC V^/Ground Current 

*CC 

±50 

mA 

Power Dissipation 

p d 

500(DIP)*/180(SOIC) 

mW 

Storage Temperature 

Tstg 

o 

LO 

7 

LO 

CO 

1 

°C 

Lead Temperature lOsec 

Tl 

300 

°C 


*500mW in the range of Ta= 
~40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
~10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

4. 5 - 5. 5 

V 

Input Voltage 

V,N 

0 ~ v a: 

V 

Output Voltage 

V OUT 

0 ~ v cc 

V 

Operating Temperature 

Topr 

-40 - 85 

°C 

Input Rise and Fall Time 

t r , tf 

0-500 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25t 

■fi>:U.lieS:liia 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

Eaaai 

High-Level 

Input Voltage 

V, H 


4.5 
l 

5.5 

2.0 

- 


2.0 

- 

V 

Low-Level 

Input Voltage 

V,L 


4.5 
l 

5.5 

- 

- 

0.8 

- 

0.8 

V 

High-Level 
Output Voltage 

Vqh 

V|\ = 

V 1H orV,, 


KH 

4.4 

4.5 

- 

4.4 

- 


I OH = ~4 mA 

4.5 

4.18 

4.31 

- 


- 

Low-Level 

Output Voltage 



lot =20 U.A 

IB 

- 



- 


V 

Iql =4 mA 

wvm 

- 



- 


Input Leakage Current 

I IN 

V IX = Vcc or GND 

mum 

- 

- 

±0.1 

- 


m 

Quiescent Supply Current 

!cc 

V IN =Vcc or GND 

EK9 

- 

- 


- 


Alee 



- 

- 


- 

2.9 
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TC74HCT74AP/AF 


TIMING REQUIREMENTS(lnput t r =t,=6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25‘C 

Ta=-40 ~85°C 


Vcc 

TYP. 

LIMIT 

■KiMKflM 

Minimum Pulse Width 
(CLOCK) 

t\V(L) 

tw(H) 


4.5 

5.5 

- 

15 

14 

19 

16 

ns 


tw(L) 


4.5 

5.5 

- 

15 

14 

19 

17 

Minimum Set-up Time 

ts 


4.5 

5.5 

- 

15 

14 

19 

17 

Minimum Hold Time 

th 


4.5 

5.5 

- 

0 

0 

0 

0 

Minimum Removal Time 
(CLR, PR) 

^rem 


4.5 

5.5 

- 

5 

5 

6 

5 

Clock Frequency 

f 



- 

K9 




AC ELECTRICAL CHARACTERISTICS(C L =15pF,V cc =5V,Ta=25°C) 


PARAMETER 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Output Transition Time 

tTLH 

^THL 


- 

6 

12 

ns 

Propagation Delay Time 
(CLOCK-Q, Q) 

tpLH 

W 


- 

17 

28 

Propagation Delay Time 
(CLR, PR-Q, Q) 

l pLH 

t oHL 


- 

15 

25 

Maximum Clock Frequency 

f MAX 


53 

29 

- 

mm 


AC ELECTRICAL CHARACTERISTICS(C L =50pF, Input t r =t,=6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C “ ' 

Ta=-40 ~85°C 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Output Transition Time 

IW.$: 


4.5 

- 

8 

15 

- 

19 


IQ 


5.5 


7 

13 


16 


Propagation Delay Time 



4.5 

- 

21 

33 

- 

41 


(CLOCK-Q, Q) 

— 


5.5 

— 

19 

30 

— 

37 


Propagation Delay Time 

I 



- 

18 

30 

- 

38 


(CLR, PR-Q, Q) 

— 



— 

15 

27 

- 

35 







H 

H 


B 



C IN 

1 

■hh 

■HH 


- 


1 

Power Dissipation Capacitance 

Cpo(l) 

■ 



- 


- 


Note(l) Cfd is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

I CCbpd = C ro •V cc *f IN +!(£ /2(per F/F) 
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TC74HC75AP/AF 


4-BIT D TYPE LATCH 

The TC74HC75A is a high speed CMOS D-TYPE LATCH 
fabricated with silicon gate C 2 MOS technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

It contains two groups of 2-bit latches controlled by an 
enable input (G1 • 2 or G3 • 4) and each group can be used 
in different circuits. 

Data applied to the data inputs are transferred to the Q 
and Q outputs when the enable input is high. When the 
enable input is low, the outputs are not affected. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed t^ =10ns(typ.)at V CC =5V 

• Low Power Dissipation I cc =2// A(Max.)at Ta=25°C 

• High Noise Immunity V\in = V\il “28% Vcc(Min.) 

• Output Drive Capability 10 LSTTL Loads 

• Symmetrical Output Impedance ••• | Ion |=IoL=4mA(Min.) 

• Balanced Propagation Delays — t pl H ^tp| iL 

• Wide Operating Voltage Range ••• V cc (opr)=2V~6V 

• Pin and Function Compatible with 74LS75 


TRUTH TABLE 


INPUTS 

OUTPUTS 

FUNCTION 

D 

G 

Q 

Q 

mm 

H 

L 

H 

- 

H 


H 

L 

- 

mm 

L 

On 

Qn 

LATCH 


X: Don't care 



IQ 1 £ 

P-H 

] 16 IQ 

ID 2 [ 


3 15 2Q 

2D 3 C 


3 14 2Q 

G3-4 4 C 


] 13 G1 .2 

Vcc 5 C 


3 12 GND 

3D 6 C 


] 11 3Q 

4D 7 C 


] 10 3Q 

4Q 8 [ 


] 9 4Q 


(TOP VIEW) 



IEC LOGIC SYMBOL 


ID-^i — I 


b^1Q 

ID 

Gl.2^ 

Cl 

^ii-IQ 

(,5 >2Q 

C2 

2D0 — 

3 D m_ 

2D 

-0!>>3Q 

3D 

G3-4^ 

C3 

^LIDjq 
_i£L 40 

C4 

4D^>- 

4D 

^il4Q 
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ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5-7 

V 

DC Input Voltage 

V,N 

-0.5 -Vcc +0.5 

V 

DC Output Voltage 

Volt 

-0.5 ~V tr +0.5 

V 

Input Diode Current 

I,k 

±20 

mA 

Output Diode Current 

I()K 

±20 

mA 

DC Output Current 

^OIT 

±25 

mA 

DC V cc /Ground Current 

Ice 

±50 

mA 

Power Dissipation 


500(DIP)*/180(MFP) 

mW 

Storage Temperature 

Tstg 

-65-150 

°C 

Lead Temperature lOsec 

T l . 

300 

°C 


*500m W in the range of Ta= 
-40°C— 65 °C. From Ta=65°C 
to 85°C a derating factor of 
~10mW/°C shall be applied 
until 300mYV. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

v cc 

2 - 6 

V 

Input Voltage 

V,x 

0 ~ V a . 

V 

Output Voltage 

Volt 

0 ~ v tt 

V 

Operating Temperature 

Topr 

LO 

CO 

l 

CD 

~rr 

1 

°C 

Input Rise and Fall Time 

tr , tf 

0 ~ 1000(V a .=2.0V) 

0 — 500(V a =4.5V) 

0 ~ 400(V a .=6.0V) 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 ~85°C 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V„, 


2.0 

4. 5 
6.0 

1.5 

3. 15 
4.2 

- 

- 

1.5 

3. 15 
4.2 

- 

V 

Low-Level 

Input Voltage 

V||. 


2.0 

4. 5 
6.0 

- 

- 

0.5 

1.35 

1.8 

- 

0.5 

1.35 

1.8 

V 

High-Level 
Output Voltage 

Va, 

V, N = 
V|||OrV|, 

lat ~~20 fi A 

2.0 

4.5 

6.0 

1.9 
4.4 

5.9 

2.0 

4.5 

6.0 

- 

1.9 
4.4 

5.9 

- 

V 

I a, =“4 mA 

I a I =~5. 2mA 

4.5 

6.0 

4. 18 

5. 68 

4.31 

5.80 

: 

4.13 

5. 63 

: 

Low-Level 

Output Voltage 

Vol 

V,N = 
V,i,°rV 1L 

la. = 20 u A 

2.0 
4.5 : 
6.0 

- 

0.0 

0.0 

0.0 

0.1 

0. 1 

0. 1 

- 

0. 1 

0. 1 

0. 1 

V 

Iql =4 mA 
la. =5. 2mA 

4.5 

6.0 

: 

0. 17 

0. 18 

0. 26 
0.26 

: 

0. 33 

0. 33 

Input Leakage Current 

I IV 

V|\- =Vcc or GND 

6.0 

- 

- 

= 0. 1 

- 

±1.0 

[±A 

Quiescent Supply Current 

la- 

V IX =V tc or GND 

6.0 

- 

- 

2.0 

- 

20.0 
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TC74HC75AP/AF 


TIMING REQUIREMENTS(lnput t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta= 

25 c C 

Ta=-40 ~85t: 

UNIT 

Vcc 

TYP. 

LIMIT 

Limit 

Minimum Pulse Width 



2.0 

- 

75 

95 


(G) 

twtii; 


4.5 

6.0 

_ 

15 

13 

19 

16 





2.0 

- 

50 

65 


Minimum Set-up Time 

ts 


4.5 

- 

10 

13 

ns 

. 



6.0 

i j 

9 , 

11 





2.0 

_ 

25 

30 


Minimum Hold Time 

th 


4.5 1 


5 

6 





6.0 

1 - 

5 

5 



AC ELECTRICAL CH AR ACTERISTICS(C L = 15pF / V cc =5V,Ta=25 0 C) 


PARAMETER 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Output Transition Time 

trui 
t n il 



4 

8 

ns 

Propagation Delay Time 
(DATA-Q, Q) 

t |)UI 

t I)NL 


- 

10 

18 

Propagation Delay Time 
(G-Q.Q) 

t i>Ln 

tplll. 


- 

10 

21 


AC ELECTRICAL CH A R ACT ERISTICS (C L =50pF, Input t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 -85°C 

UNIT 

Vtc 

MIN. 

TYP. 

MAX. 1 

MIN. 

MAX. 

Output Transition Time 

t TU! 

tnn. 


2.0 

4.5 

6.0 

- 

25 

7 

6 

75 

15 

13 

~ 

95 

19 

16 

ns 

Propagation Delay Time 
( DATA-Q, Q) 

t T>IJ 1 

Ipl IL 


2-0 

4.5 

6.0 

- 

36 

12 

10 

110 

22 

19 

- 

140 

28 

24 

Propagation Delay Time 
( G-Q.Q) 

tpUl 

tpUL 


2.0 

4.5 

6.0 

: 

40 I 
13 

11 

125 

25 

21 

- 

155 

31 

26 


Input Capacitance 

ClN 


- 

5 

10 

- 

10 

P F 

Power Dissipation Capacitance 

C pd( 1 ) 


- 

30 

- 

- 

- 


Noted) 0 jjf) is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 
lector =Cpi) • Va' • f(\ +I<x /4(per Latch) 
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TC74HC76AP/AF 


DUAL J-K FLIP-FLOP WITH PRESET AND CLEAR 


The TC74HC76A is a high speed CMOS J-K FLIP FLOP 
fabricated with silicon gate C 2 MOS technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

In accordance with the logic level applied to the J and K 
inputs, the outputs change state on the negative going 
transition of th e clock pu lse. 

CLEAR and PRESET are independent of the clock and 
are accomplished by alow logic level on the corresponding 
input. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 


FEATURES: 

• High Speed fMAX=65MHz(Typ.)at Vcc=5V 

• Low Power Dissipation ICC=2jU A(Max.)at Ta=25°C 

• High Noise Immunity Vmh=Vmi.28% Vcc(Min.) 

• Output Drive Capability 10 LSTTL Loads 

• Symmetrical Output Impedance ••• I Ion l = IOL=4mA(Min.) 

• Balanced Propagation Delays tpUl^ tpHL 

• Wide Operating Voltage Range Vcc (opr)=2V'-~ 6V 

• Pin and Function Compatible with 74LS76 . 
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TC74HC76AP/AF 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

v cc 

-0.5-7 

V 

DC Input Voltage 

V,N 

-0.5 ~V cc +0-5 

V 

DC Output Voltage 

Volt 

-0.5 ~V cc +0.5 

V 

Input Diode Current 

I.k 

±20 

mA 

Output Diode Current 

*OK 

±20 

mA 

DC Output Current 

^OLT 

±25 

mA 

DC V^/Ground Current 

^CC 

±50 

mA 

Power Dissipation 

Pd 

500(DIP)*/180(MFP) 

mVV 

Storage Temperature 

Tstg 

-65 -150 

°C 

Lead Temperature lOsec 


300 

°C 


*500mW in the range of Ta= 
-40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mYV/°C shall be applied 
until 300mW. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2-6 

V 

Input Voltage 

V, N 

0 — Vcc 

V 

Output Voltage 

Volt 

0 — Vcc 

V 

Operating Temperature 

Topr 

-40 - 85 ; 

°c 

Input Rise and Fall Time 

tr, tf 

0 ~ 1000(V CC =2.0V) 

0 ~ 500(V CC =4.5V) 

0 — 400(V CC =6.0V) 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 ~85°C 1 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V,„ 


2.0 

4.5 

6.0 

1.5 

3. 15 
4.2 

- 

- 

1.5 

3.15 

4.2 

- 

V 

Low-Level 

Input Voltage 

V,L 


2.0 

4.5 

6.0 

- 

_ 

0.5 

1.35 

1.8 

- 

0.5 

1.35 

1.8 

V 

High-Level 
Output Voltage 

i 

V(J| 

V|\ — 
V|,l°rV u , 

Ioh =-20 U A 

2.0 

4.5 

6.0 

1.9 
4.4 

5.9 

2.0 

4.5 

6.0 

- 

1.9 
4.4 

5.9 

- 

V 

Ion =-4 mA 
Iai =~5. 2mA 

4.5 

6.0 

4.18 

5.68 

4.31 

5.80 

— 

4.13 

5. 63 

- 

Low-Level 

Output Voltage 

V a 

V|N = 
V|||OrV| L 

la “20 n A 

2.0 

4.5 

6.0 

“ 

0.0 

0.0 

0.0 

0.1 

0.1 

0.1 

- 

0.1 

0. 1 

0. 1 

V 

Iol -4 mA 
la =5. 2mA 

4.5 

6.0 

— 

0.17 

0.18 

0.26 

0. 26 


0. 33 

0. 33 

Input Leakage Current 

I IN 

Vj\ ’-Vcc or GND j 6.0 

~ 

- 

±0.1 


±1.0 

U A 

Quiescent Supply Current 

Ice 

V|\ =V C c or GND | 6. 0 

~ 

- 

2.0 

- 

20.0 
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TC74HC76AP/AF 


TIMING REQUI REMENTS( Input t r =t f =6ris) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta= 

25°C 

Ta=-40 ~85°C 

UNIT 

Vcc 

TYP. 

LIMIT 

LIMIT 

Minimum Pulse Width 
(CLOCK) 

t\V(L) 
two i) 


2.0 

4.5 

6.0 

- 

75 

15 

13 

95 

19 

16 


Minimum Pulse Width 



2.0 

~ 

75 

95 


.(CLR.PR) 

t\V(L) 


4.5 

6.0 


15 

13 

19 

16 





2.0 

- 

75 

95 


Minimum Set-up Time 

ts 


4.5 

- 

15 

19 

ns 




6.0 

- 

13 

16 





' 2'0 

- 

0 

0 


Minimum Hold Time 

th 


4.5 

- 

0 

0 





6.0 

- 

0 

0 


Minimum Removal Time 



2.0 

- 

75 

95 


(CLR.PR) 

l-rem 


4.5 

6.0 

- 

15 

13 

19 

16 





2.0 

- 

6 

5 


Clock Frequency 

f 


4.5 

- 

31 

25 

MHz 




6.0 

- 

36 

29 



AC ELECTRICAL CH AR ACTERISTICS(C L =15pF, V cc =5V,Ta=25°C) 


PARAMETER 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Output Transition Time 

tTLH 

tOHL 


- 

4 

8 

ns 

Propagation Delay Time 
(CLOCK-Q,Q) 

t pLH 

tpHL 


- 

12 

21 

Propagation Delay Time 
(CLR,PR-Q,Q) 

t pLH 

I'pHL 


- 

14 

24 

Maximum Clock Frequency | 

f MAX 


33 

65 

- 

MHz 


AC ELECTRICAL CH A R ACTE RISTICS(C L =50pF, Input t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


T a=25°C 

Ta=-40 ~85°C 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Output Transition Time 

t TLM 
t THL 


2.0 

4.5 

6.0 

- 

30 

8 

7 

75 

15 

13 

- 

95 

19 

16 

ns 

Propagation Delay Time 
(CLOCK-Q, Q) 

t pLH 

t pHL 


2.0 

4.5 

6.0 

- 

60 

15 

13 

125 

25 

21 

- 

155 

31 

.26 

Propagation Delay Time 
(CLR.PR-Q, Q) 

t pLH 

t pHL 


2.0 

4.5 

6.0 

- 

76 

18 i 
16 

140 

28 

24 

- 

195 

39 

33 

Maximum Clock 
Frequency 

f MAX 


2.0 

4.5 

6.0 

6 

31 

36 

21 

63 

67 

- 

5 

25 

29 

- 

MHz 

Input Capacitance 

C|N 


- 

5 

10 

- 

10 

pF 

Power Dissipation Capacitance 

C PF>( 1 ) 


- 

38 

- 

- 



Noted) Cp|) is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

I CCU)rt == CF 3 D • Vqq • f i\ +Iqc /2(per F/F) 
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TC74HC76AP/AF 


SYSTEM DIAGRAM (1/2 package) 
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TC74HC77AP/AF 


4-BIT D TYPE LATCH 


The TC74HC77A is a high speed CMOS 4-BIT D-TYPE 
LATCH fabricated with silicon gate C 2 MOS technology. 

It achieves the high speed operation similar to equivalent 
LSTTL while maintaining the CMOS low power 
dissiparion. 

It contains two groups of 2-bit latches controlled by an 
enable input (Gl, 2 or G3, 4) and these two groups may be 
used in different circuits. 

The data applied to the data inputs are transferred to 
the respective Q outputs when the enable input is held 
high. When the enable input is low, the outputs remain at 
the level at the time the enable goes low. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed t^ =10ns(Typ.)at Vcc=5V 

•Low Power Dissipation \qq=2u A(Max.)at Ta=25°C 

• High Noise Immunity Vym =V\<il28% Vqc (Min.) 

• Output Drive Capability 10 LSTTL Loads 

• Symmetrical Output Impedance ••• | Iqh I -loL = 4mA(Min.) 

• Balanced Propagation Delays tpLH^tpHL 

• Wide Operating Voltage Range *** Vcc (opr.)=2V~6V 

• Pin and Function Compatible with 74LS77 


IEC LOGIC SYMBOL 


INPUTS 

OUTPUTS 

FUNCTION 

D 

G 

Q 

L 

H 

L 

— 

H 

H 

H 

— 

X 

L 

Qn 

LATCH 


X I Don't care 



ID 

>[ 



IQ 

2D 

2C 



2Q 

G3,4 

3[ 


hi2 

G1,2 

Vcc 

«C 


Du 

GND 

3D 

5C 


Dio 

NC 

4D 

6[ 


Da 

3Q 

NC 

7C 


D 8 

4Q 


(TOP VIEW) 
NC:NO CONNECTION 



TRUTH TABLE 


idUU 



ID 

< 14 > IQ 

gu<H£ 

(2) 

Cl 

C2 

< 13 > 2Q 

2D ~ — 

3D 152 — 

2D 


3D 

< 9 > 30 

G3 ' 4 ^fZ 

(6) 

C3 


C4 

<*>40 

4D — — 

4D 
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TC74HC77AP/AF 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5-7 

V 

DC Input Voltage 

V,x 

-0.5 ~V cc +0.5 

V 

DC Output Voltage 

Volt 

-0.5 ~V cc +o.5 

V 

Input Diode Current 

1|K 

±20 

mA 

Output Diode Current 

*OK 

±20 

mA 

DC Output Current 

Jolt 

±25 

mA 

DC V cc /Ground Current 

*cc 

±50 

mA 

Power Dissipation 

Pd 

500(DIP)*/180(MFP) 

mW 

Storage Temperature 

T s tg 

-65 -150 

°C 

Lead Temperature lOsec 

T,. 

300 

°C 


*500mW in the range of Ta= 
-40°C- 65°C. From Ta=65°C 
to 85°C a derating factor of 
- i -10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

v cc 

2 - 6 

V 

Input Voltage 

V,x 

o — v cc 

V 

Output Voltage 

Volt 

0 ~ v cc 

V 

Operating Temperature 

Topr 

-40 - 85 

°C 

Input Rise and Fall Time 

t r , tf 

0 ~ 1000(V CC =2.0V) 

0 ~ 500(V CC =4.5V) 

0 ~ 400(V CC =6.0V) 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 ~85°C 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V| H 


2.0 

4.5 

6.0 

1.5 

3. 15 
4.2 

- 

_ 

1.5 

3. 15 
4.2 

- 

V 

Low-Level 

Input V oltage 

V IL 


2.0 

4.5 

6.0 

- 

- 

0.5 

1.35 

1.8 

- 

0.5 

1.35 

1.8 

V 

High-Level 
Output Voltage 

VOH 

V,x = 
v ii ) or V|, 

Ion =-20// A 

2.0 

4.5 

6.0 

1.9 
4.4 

5.9 

2.0 

4.5 

6.0 

- 

1.9 
4.4 

5.9 

- 

V 

I Oil ~-~4 mA 
loll ="5. 2mA 

4.5 

6.0 

4. 18 

5. 68 

4.31 

5. 80 

_ 

4.13 

5. 63 

: 

Low-Level 

Output Voltage 

V a . 

V,x = 
V|||OrV n 

la. =20 u A 

2.0 

4.5 

6.0 

- 

0.0 

0.0 

0.0 

0. 1 
! 0. 1 
i 0. 1 

- 

0.1 

0. 1 

0. 1 

V 

I ( )( =4 mA 
lot. =5. 2mA 

4.5 

6.0 

_ 

0.17 j 0.26 
0.18 1 0.26 

— 

0. 33 

0. 33 

Input Leakage Current 

I IN 

V|\ =\ T cc or GND 

6.0 

- 

- i ±0. 1 | - 

±1.0 

(i A 

Quiescent Supply Current 

Ice 

V iN = V cc or GND 

6.0 

- 

- ' | 2. 0 1 - 

20.0 
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-TC74HC77AP/AF 


TIMING REQUIREMENTS(lnput t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta= 

25 °C 

Ta=-40 ~85'G 

UNIT 

Vex: 

TYP. 

LIMIT 

LIMIT 

Minimum Pulse Width 
(G) 

Hvxu 

Hvan 


2.0 

4.5 

6.0 

- 

75 

15 

13 

95 

19 

16 





2.0 

- 

50 

65 


Minimum Set-up Time 

t. 


4.5 

- 

10 

13 

ns 




6.0 

- 

9 

11 





2.0 

- 

25 

30 


Minimum Hold Time 

th 


4.5 

- 

5 

6 





6.0 

- 

4 

5 



AC ELECTRICAL CH AR ACTERISTICS(C L =15pF, V cc =5V,Ta=25°C) 


PARAMETER 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Output Transition Time 

t TLi 1 
tTHL 


- 

4 

8 

ns 

Propagation Delay Time 
(DATA-Q) 

tpLll ! 
tpUL 


- 

10 

17 

Propagation Delay Time 

(G-Q) 

tpLH 

tpHl- 



10 

17 


AC ELECTRICAL CH AR ACTERISTICS(C L =50pF / lnput t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 ~85°C 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Output Transition Time 

t TLH 
t T\ 1L 


2.0 

4.5 

6.0 

- 

30 

8 

7 

75 

15 

13 

- 

95 

19 

16 

ns 

Propagation Delay Time 
(DATA-Q) 

t pLH 

l pHL 


2.0 

4.5 

6.0 

- 

39 

13 

11 

100 

20 

17 

- 

125 

25 

21 

Propagation Delay Time 

(G-Q) 

tpLI i 
tpitl. 


2.0 

4.5 

6.0 

- 

39 

13 

11 

100 

20 

17 

- 

125 

25 

21 

Input Capacitance 

C ix 


- 

5 

10 

- 

10 

pF 

Power Dissipation Capacitance 

Cpi)(l) 


- 

20 

i ~ 

- 

- 


Noted) C|^ is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

•cc tt>d = C PI) • V<x • f IX + 1 a- /4 < per Gate > 
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TC74HC77AP/AF 


SYSTEM DIAGRAM 
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TC74HC85AP/AF/AFN 


4-BIT MAGNITUDE COMPARATOR 

The TC74HC85A is a high speed CMOS 4 BIT 
MAGNITUDE COMPARATOR fabricated with silicon 
gate C 2 MOS technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

The TC74HC85A compares two 4-bit words applied to 
inputs AO- A3 and B0~B3,and provides a high voltage 
level on one of three outputs:A>B, A<B, or A=B. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed t I)d --22ns(typ.)at Vcc = 5V 

• Low Power Dissipation Icc~4// A (Max.) at Ta=25°C 

• High Noise Immunity V\ : ih =Vxil28% Vqq (Min.) 

• Output Drive Capability 10 LSTTL Loads 

• Symmetrical Output Impedance — | Iqh | =IoL=4mA(Mm.) 

• Balanced Propagation Delays t^n ^ tpHL 

• Wide Operating Voltage Range Vqq (opr.)=2V~6V 

• Pin and Function Compatible with 74LS85 



B3 l£ 

pp 

"2 16 Vcc 

A<B IN 2[[ 


I] 15 A3 

A=B IN 3 C 


3 14 B2 

A>B IN 4 □ 


□ 13 A2 

A>B OUT 5£ 


3 12 A1 

A=B OUT 6C 


2 11 B1 

A<B OUT 7[] 


] 10 AO 

GND 8 Q 


2 9 BO 

(TOP VIEW) 


IEC LOGIC SYMBOL 


AO 
A1 
A2 
A3 
A<B 
A = B 
A>B 
BO 
B 1 
B2 
B3 


( 10 ) 

( 12 ) 

(13) 

(15) 

( 2 ) 

(3) 


ilL 


i£L 


(ii) 

(14) 


(D 


°1 

COMP 



P 


3^ 

< 

P<Q 

p— n 

(7) 


(6) 

> 

P>Q 

(5) 

- 0 ] 


■ 

Q 


• 3> 




A<B 
A = B 

A>B 
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COMPARING INPUTS CASCADING INPUTS 


TC74HC85AP/AF/AFN 


TRUTH TABLE 



OUTPUTS 







TC74HC85AP/AF/AF N 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Voc 

-0.5-7 

V 

DC Input Voltage 

V,N 

-0.5 ~V cc +0.5 

V 

DC Output Voltage 

V OUT 

-0.5 ~V cc +0.5 

V 

Input Diode Current 

1|K 

±20 

mA 

Output Diode Current 

^OK 

±20 

mA 

DC Output Current 

l OLT 

±25 

mA 

DC V^/Ground Current 

*CC 

±50 

mA 

Power Dissipation 


500(DIP)»/180(MFP) 

mW 

Storage Temperature 

Tstg 

-65 -150 

°C 

Lead Temperature lOsec 

T,. 

300 

°C 


*500mW in the range of Ta= 
-40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2-6 

V 

Input Voltage 

% 

0 ~ v cc 

V 

Output Voltage 

V OLT 


V 

Operating Temperature 

Topr 

-40 - 85 

°C 

Input Rise and Fall Time 

tr t tf 

0 ~ 1000(V CC =2.0V) 

0 ~ 500(V CC =4.5V) 

0 ~ 400(V CC =6.0V) 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25t: 

Ta=-40 ~85°C 

UNIT 

v cc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V,„ 


2.0 

4.5 

6.0 

1.5 

3. 15 
4.2 

- 

- 

1.5 

3. 15 
4.2 

- 

V 

Low-Level 

Input Voltage 

V,L 


2.0 

4.5 

6.0 

- 

- 

0.5 

1.35 

1.8 

- 

0.5 

1.35 

1.8 

V 

High-Level 
Output Voltage 

v oh 

V|N = 
V, H orV, L 

Ion — -20// A 

2.0 

4.5 

6.0 

1.9 
4.4 

5.9 

2.0 

4.5 

6.0 

- 

1.9 
4.4 

5.9 

- 

V 

I on =-4 mA 
Iai =-5. 2mA 

4.5 

6.0 

4. 18 

5. 68 

4.31 

5.80 

_ 

4. 13 

5. 63 

: 

Low-Level 

Output Voltage ! 

Vql 

V,x = 
V IH orV| L 

la =20 uA 

2.0 

4.5 

6.0 


p p p 
CD O O 

0. 1 

0. 1 

0. 1 

- 

0. 1 

0. 1 

0. 1 

V 

I a. =4 mA 
la. =5. 2mA 

4.5 

6.0 

: 

0. 17 

0. 18 

0. 26 

0. 26 

_ 

0. 33 

0. 33 

Input Leakage Current 

1 IN 

V| N =Vcc or GND 

6.0 

_ 

- 

±0. 1 

- 

±1.0 

(|A 

Quiescent Supply Current 

!cc 

Vin =Vcc or GND 

6.0 

- 

- 

4.0 

- 

40.0 
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TC74HC85 AP/AF/AF N 


AC ELECTRICAL CH AR ACTERISTICS(C L =15pF, V cc =5V,Ta=25°C) 


PARAMETER 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Output Transition Time 

t TLH 

tTHL 


- 

4 

8 

ns 

Propagation Delay Time 
(A, B-OUT) 

tpLH 

tpHL 


- 

22 

34 

Propagation Delay Time 
(CASCADE-OUT) 

tpLH 

tpHL 


- 

10 

18 


AC ELECTRICAL CH AR ACTERISTICS(C L =50pF / lnput t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta = 251 C 

Ta =-40 ~85°C 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Output Transition Time 

tTLH 

tTHL 


2.0 

4.5 

6.0 

- 

30 

8 

7 

75 

15 

13 

- 

95 

19 

16 

ns 

Propagation Delay Time 
(A, B-OUT) 

tpLH 

tpHL 


2.0 

4.5 

6.0 

- 

90 

26 

22 

195 

39 

33 

- 

245 

49 

42 

Propagation Delay Time 
(CASCADE-OUT) 

tpLH 

tpLH 


2.0 

4.5 

6.0 

- 

40 

13 

11 

110 

22 

19 


140 

28 

24 

Input Capacitance 

Cin 


- 

5 

10 

- 

10 

pF 

Power Dissipation Capacitance 

Cpd(1) 



~ 1 

25 

- 

- 

i 


Note(l) Cpj) is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

I CCepd = CpD • v 0C*f|N + ICC 
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TC74HC85 AP/AF/AF N 


TYPICAL APPLICATION 


N-BIT CASCADING CONNECTION 


(A) DATA 

(LSB) " (MSB) 

A0A1A2A3 A4A5A6A7 An 


A>B|N 

a=bin 

A<BIN 



BO B1 B2 B3 B4 B5 B6 B7 Bn 

(LSB) (MSB) 


A>BOUT 

A=BOUT 

A<BOUT 


(B) DATA 


COMPARING INPUT 

CASCADING INPUT 

OUTPUT 

A>B 

> 

II 

00 

A<B 

A>B 

A=B 

A<B 

I (A) > CB) 

X 

X 

X 

H 

L 

L 

(A] = (B) 

H 

L 

L 

H 

L 

L 

X 

H 

X 

L 

H 

L 

L 

L 

H 

L 

L 

H 

(A) < (B) 

X 

X 

X 

L 

L 

H 


X:Don't Care 
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NOTES 



TC74HC86AP/AF/AFN 


QUAD EXCLUSIVE OR GATE 


The TC74HC86A is a high speed CMOS EXCLUSIVE OR 
GATE fabricated with silicon gate C 2 MOS technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

Input and output buffers are provided which offer high 
noise immunity and stable output. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 


FEATURES: 

• High Speed tpj =10ns(Typ.)at Vcc=5V 

• Low Power Dissipation I<x=l U A(Max.)at Ta=25°C 

• High Noise Immunity V\IH — Vjs-il 28% V(x (Min. ) 

• Output Drive Capability 10 LSTTL Loads 

• Symmetrical Output Impedance *** 1 1 oh | =lQL = 4mA(Min.) 

• Balanced Propagation Delays tpLH^tpHL 

• Wide Operating Voltage Range ••• V<x (opr.)=2V^6V 

• Pin and Function Compatible with 74LS86 


IEC LOGIC SYMBOL 



1 Y 

2Y 

3Y 

4Y 



PIN ASSIGNMENT 



HH 

IEH 


jj 


BMI 

| 


mm 


i m 


S 

bh 

n 
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TC74HC86AP/AF/AFN 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

v cc 

-0.5-7 

V 

DC Input Voltage 

V,N 

-0.5 ~ Vcc +0.5 

V 

DC Output Voltage 

V OUT 

-0.5 ~Vcc+0.5 

V 

Input Diode Current 

I,K 

±20 

mA 

Output Diode Current 

^OK 

±20 

mA 

DC Output Current 

^OUT 

±25 

mA 

DC Vq- /G round Current 

J CC 

±50 

mA 

Power Dissipation 

p d 

500(DIP)*/180(SOP) 

mW 

Storage Temperature 

^stg 

-65 -150 

V 

Lead Temperature lOsec 

Tl 

300 

°C 


*500mW in the range of Ta= 
-40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
~10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2-6 

V 

Input Voltage 

V|\ 

o ~ v cc 

V 

Output Voltage 

V OUT 

0~V CC 

V 

Operating Temperature 

T 0 pr 

-40 - 85 

V 

Input Rise and Fall Time 

t r , tf 

0 ~ 1000(Vcc=2.0V) 

0 ~ 500(Vcc=4.5V) 

0 ~ 400(Vcc=6.0V) 

ns 


DC ELECTRICAL CHARACTERISTICS 




TEST CONDITION 


Ta=25‘t! 









High-Level 

Input Voltage 

V lH 


m 

in 

B 

l 

fgl 

B 

1 

V 

Low-Level 

Input Voltage 



Hjl 

WH 

m 

H 

B 

H 

B 

HQB 


High-Level 
Output Voltage 

Van 

V, N = 

V||,orV IL 

I OH ~~20 u A 

s 

H 

wm 

B 


B 


I a) =-4 mA 
I oh =_ 5. 2mA 

KS3 




■ 

BB 

Low-Level 

Output Voltage 

Vql 

V,N = 

Vn.orV,,. 

< 

O 

CM 

II 

d 

~ 

m 

K39 

B 

n 

BnitW 

1 


B 

V 

Iqj^ =4 mA 
Iql =5. 2mA 

IH 


■ 

mmim 

mwm 

1 

EH 

Input Leakage Current 


Vin =Vcc or GND 

till! 

■ 

- 

Eon 

- 

■awti 

UA 

Quiescent Supply Current 

Icc 

V|\ =V CC or GND 

mm. 


- 

1.0 

- 
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TC74HC86AP/AF/AFN 


AC ELECTRICAL CHAR ACTE RISTICS(C L =15pF,Vcc = 5V,Ta=25 0 C, Input t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Output Transition Time 

t TLU 

tTHL 


- 

4 

8 

ns 

Propagation Delay Time 

Wl 

tpHL 


- 

10 

17 


AC ELECTRICAL CH AR ACTERISTICS(C L =50pF , Input t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 -85^ 

UNIT 

V CC 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 


TUI 

t THL 


2.0 

- 

30 

75 

- 

95 


Output Transition Time 


4.5 

- 

8 

15 

- 

19 




6.0 

- 

7 

13 

- 

16 

ns 


t pLH 

t pHL 


2.0 

- 

45 

100 

- 

125 

Propagation Delay Time 


4.5 

- 

13 

20 

- 

25 




6.0 

— 

11 

17 

— 

21 


Input Capacitance 

Cl\ 


- ■ 

5 

10 

- 

10 

pF 

Power Dissipation Capacitance 

C PD (1) 


— 

26 ! 

- 

- 

- 


Note(l) Cp 0 is defined as the value of the internal equivalent capacitance which is calculated , from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

I CCfcpd = C PD • V CC • f IN +I CE /4(per Gate) 
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TC74HC107AP/AF/AFN 


D UAL J-K FLIP FLOP WITH CLEAR 

The TC74HC107A is a high speed CMOS DUAL J-K 
FLIP-FLOP fabricated with silicon gate C 2 MOS 
technology. 

It achieves the high speed operation similar to equivalent 
LSTTL while maintaining the CMOS low power 
dissipation. 

In accordance with the logic levels applied to the J and 
K inputs, the outputs change state on the negative going 
tr ansition of the clock pulse. 

CLEAR is independent of the clock and is accomplished 
by a low logic level on the input. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed fMAX=75MHz(typ.)at Vce=5V 

*• Low Power Dissipation Icc=2/z A(Max.)at Ta=25°C 



* High Noise Immunity ••• 

* Output Drive Capability 


Vnih=V N | L 28% V cc (Min.) 
• 10 LSTTL Loads 


PIN ASSIGNMENT 


’ Symmetrical Output Impedance ••• | Iqh I =IoL = 4mA(Min.) 


• Balanced Propagation Delays 

• Wide Operating Voltage Range 


' tpLH^tpHL 

Vcc(opr.)=2V-6V 


’ Pin and Function Compatible with 74LS107 


TRUTH TABLE 



IEC LOGIC SYMBOL 



















TC74HC107AP/AF/AFN 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT : 

Supply Voltage Range 

Vcc 

-0.5-7 

V 

DC Input Voltage 

V,K 

-0.5 ~V cc +0.5 

V 

DC Output Voltage 

v ol rr 

-0.5 ~Vcc+0.5 

V 

Input Diode Current 

I|K 

±20 

mA 

Output Diode Current 

*OK 

±20 

mA 

DC Output Current 

*OLT 

±25 

mA 

DC V^/Ground Current 

*cc 

±50 

mA 

Power Dissipation 

P D 

500(DIP)*/180(SOIC) 

mW 

Storage Temperature 

Tstg 

-65 -150 

°C 

Lead Temperature lOsec 


300 

°C 


*500mW in the range of Ta= 
-40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2 - 6 

V 

Input Voltage 

V, N 

0 ~ Vcc 

V 

Output Voltage 

v our 

0 ~ v (x 

V 

Operating Temperature 

Topr 

-40 - 85 

°C 

Input Rise and Fall Time 

t r . tf 

0 ~ 1000(V CC =2.0V) 

0 ~ 500(V CC =4.5V) 

0 ~ 400(V CC =6.0V) 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25t: 

Ta=-40 — 85°C 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V |H 


2.0 

4.5 

6.0 

EH 

- 

- 


B 


Low-Level 

Input Voltage 

V, L 


2.0 

4.5 

6.0 

B 

B 

■ 


■jljS 

m 

V 

High-Level 
Output Voltage 

V OH 

V|N = 
V|norV, L 

I OH =-20 U A 

2.0 

4.5 

6.0 

1.9 
4.4 

5.9 

■ 

MmM 

u 

B 

B 

B 


I OH =~4 mA 

I OH =-5. 2mA 

4.5 

6.0 

4. 18 

5. 68 

MMM 

EH 

B 


_ 

Low-Level 

Output Voltage 

Vql 

V,N = 
V IH or V|L 

Iol =20 u A 

2.0 

4.5 

6.0 

B 

. 

■M 

B 


B 


Iql =4 mA 

I a. =5. 2mA 


: 

m 

mmu 


■ 

Input Leakage Current 

I in 

Vj\ =V(X or GND 

6.0 

- 


■Hi— 

- 

■awii 

U A 

Quiescent Supply Current 

Icc 

V| X =Vcc or GND 

■ai 

- 

- 


- 
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TC74HC107AP/AF/AFN 


TIMING REQUIREMENTS(lnput t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25 c C 

Ta=-40 ~85t: 

UNIT 

Vcc 

TYP. 

LIMIT 

LIMIT 

Minimum Pulse Width 
(CLOCK) 

fc W(L) 

t W(H) 


2.0 

4.5 

6.0 

- 

75 

15 

13 

95 

19 

16 

ns 

Minimum Pulse Width 
(CLR) 

t\V(L) 


2.0 

4.5 

6.0 

- 

75 

15 

13 

95 

19 

16 

Minimum Set-up Time 

ts 


2.0 

4.5 

6.0 

- 

75 

15 

13 

95 

19 

16 

Minimum Hold Time 

th 


2.0 

4.5 

6.0 

- 

0 

0 

0 

0 

0 

0 

Minimum Removal Time 
(CLR) 

trem 


2.0 

4.5 

6.0 

- 

25 

5 

5 

30 

6 

5 

Clock Frequency 

f 


2.0 

4.5 

6.0 

- 

6 

31 

37 

5 

25 

30 

MHz 


AC ELECTRICAL CH AR ACTERISTICS(C L = 15pF, V cc =5V,Ta=25°C) 


PARAMETER 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Output Transition Time 

Itlh 

tTHL 


- 

4 

8 

ns 

Propagation Delay Time 
(CLOCK-Q,Q) 

tpLH 

tpHL 


- 

11 

21 

Propagation Delay Time 
(CLR-Q.Q) 

tpLH 

tpHL 


- 

12 

24 

Maximum Clock Frequency 



34 

75 

- 

MHz 


AC ELECTRICAL CH AR ACTE R 1ST I CS(C L =50pF / Input t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 ~85°C 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Output Transition Time 

Itlh 

^HL 


2.0 

4.5 

6.0 

- 

30 

8 

7 

75 

15 

13 

_ 

95 

19 

16 

ns 

Propagation Delay Time 
(CLOCK-Q,Q) 

tpLH 

tpHL 


2.0 

4.5 

6.0 

- 

48 

14 

12 

125 

25 

21 

- 

155 

31 

26 

Propagation Delay Time 
(CLR-Q.Q) 

tpLH 

tpHL 


2.0 

4.5 

6.0 

- 

52 

15 

13 

140 

28 

24 

- 

175 

35 

30 

Maximum Clock 
Frequency 

fMAX 


2.0 

4.5 

6.0 

6 

31 

37 

23 

70 

80 

- 

5 

25 

30 

- 

MHz 

Input Capacitance 

ClN 


- 

5 

10 

- 

10 

pF 

Power Dissipation Capacitance 

Cpd(1) 


- 

33 

- 

- 

- 


Note(l) Cpo is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

*ccepd = c pd • Vqc- f ix+i <x /2 (P er f/F) 
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TC74HC107AP/AF/AFN 


SYSTEM DIAGRAM 



HC-225 








TC74HC109AP/AF/AFN 


DUAL J-K FLIP-FLOP WITH PRESET AND CLEAR 


The TC74HC109A is a high speed CMOS J-K FLIP FLOP 
fabricated with silicon gate C^OS technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

In accordance with the logic level applied to the J and K 
inputs.the outputs change state on the positive going 
tr ansition of th e clock pu lse. 

CLEAR and PRESET are independent of the clock and 
are accomplished by alow logic level on the corresponding 
input. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 


FEATURES: 

• High Speed friAX=63MHz(Typ.)at Vcc=5V 

• Low Power Dissipation Icc=4# A (Max.) at Ta=25°C 

• High Noise Immunity Vnih =' VxiL 28% Vcc(Min.) 

• Output Drive Capability 10 LSTTL Loads 

• Symmetrical Output Impedance ••• I Ioh l=IOL=4mA(Min.) 

• Balanced Propagation Delays tpLH^ tpHL 

• Wide Operating Voltage Range ••• Vcc (opr)=2V~6V 

• Pin and Function Compatible with 74LS109. 



1CLR 1 [ 


]16 V CC 

U 2[ 


] 15 2CLR 

IK 3[ 


]14 2J 

1CK 4[ 


] 13 2iC 

1PR 5[ 


]l2 2CK 

10 6 [ 


]11 2PR 

10 7[ 


]10 2Q 

GND 8Q 


]9 2Q 

(TOP VIEW) 


TRUTH TABLE 


INPUTS 

OUTPUTS 

FUNCTION 

m 

PR 

J 

K 

CK 

Q 

0 

MM 

El 

El 

MM 

El 

L 

MM 

CLEAR 

u 

L 

X 

X 

x 

H 

L 

PRESET 

mm 

■9 

MM 

MM 

MM 

MM 

MM 


o 

O 

L 

El 

s 


lifl 

NOCHANGE 

Kl 

o 

L 

n 

MM 

L 

L 

M— 

O 

o 

O 

El 

MM 

m 

L 

H— 

El 

m 

o 

n 

MM 

Ell 

Qn 

TOGGLE 

LSI 

H 

X 

x 

i. 

Qn 

Qn 

NO CHANGE 


X:Don't care 


IEC LOGIC SYMBOL 


UBS 

H 



DB 


IMS 



■j 



■H 

[OB 




mm 

itfiirsi 

■ 

Sul 

lEJig 


■ 


IQ 

IQ 

2Q 

2Q 
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TC74HC109AP/AF/AFN 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

V CC 

-0.5-7 

V 

DC Input Voltage 

V,x 

-0.5 ~V cc +0.5 

V 

DC Output Voltage 

V OUT 

-0.5 ~V cc +0.5 

V 

Input Diode Current 

1 IK 

±20 

mA 

Output Diode Current 

*OK 

±20 

mA 

DC Output Current 

* OUT 

±25 

mA 

DC V(- c /Ground Current 

Icc 

±50 

mA 

Power Dissipation 

Pd 

500(DIP)*/180(MFP) 

mW 

Storage Temperature 

T s tg 

-65-150 

°C 

Lead Temperature lOsec 

T,. 

300 

°C 


★500m W in the range of Ta= 
-40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
~10mW/°C shall be^appiied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

V CC 

2-6 

V 

Input Voltage 

V, x 

0 — v cc 

V 

Output Voltage 

V OLT 

0 ~ V cc 

V 

Operating Temperature 

Topr 

-40 - 85 

°C 

■ 

Input Rise and Fall Time 

t r , tf 

0 ~ 1000(V(X=2.0V) 

0 ~ 500(V CC =4.5V) 

0 — 400(V CC =6.0V) 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 ~85‘t 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V, H 


2,0 

4.5 

6.0 

1.5 

3.15 

4.2 

- 

- 

1.5 

3.15 

4.2 

- 

V 

Low-Level 

Input Voltage 

V| L 


2.0 

4.5 

6.0 

- 

- 

0.5 

1.35 

1.8 

- 

0.5 

1.35 

1.8 

V 

High-Level 
Output Voltage 

Von 

Vix = 
V|H°rV| L 

Ion =-20 H A 

2.0 

4.5 

6.0 

1.9 
4.4 

5.9 

2.0 

4.5 

6.0 

- 

1.9 
4.4 

5.9 

- 

V 

Ioii =~4 mA 
Ion =-5. 2mA 

4.5 

6.0 

4.18 

5.68 

4. 31 
5.80 

— 

4.13 

5.63 

: 

Low-Level 

Output Voltage 

Vql 

Vfx = 
V| H orV„, 

Iol =20 //A 

2.0 

4.5 

6.0 

- 

0.0 

0.0 

0.0 

0. 1 

0. 1 

0. 1 

- 

0.1 

0.1 

0.1 

V 

I(X^ =4 mA 
Iql =5. 2mA 

4.5 

6.0 

_ 

0.17 

0. 18 

0. 26 

0. 26 

: 

0. 33 

0. 33 

Input Leakage Current 

I IX 

Vix =V CC or GND 

6.0 

- 

- 

±0. 1 

- 

±1.0 

A* A 

Quiescent Supply Current 

Icc 

Vjv -V cc or GND 

6.0 

- 

- | 2.0 

- 

20.0 
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TC74HG109AP/AF/AFN 


TIMING REQUIREMENTS (Input t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 -85^: 

UNIT 

Vcc 

TYP. | LIMIT 

LIMIT 

Minimum Pulse Width 
(CLOCK) 

t\V(L) 

t\V(H) 


2.0 

4.5 

6.0 

- * j 75 

- i 15 

! 13 

95 

19 

16 

ns 

Minimum Pulse Width 
(PR,CLR) 

t\V(L) 


2.0 

4.5 

6.0 

! 75 

| 15 

! 13 

95 

19 

16 

Minimum Set-up Time 

ts 


2.0 

4.5 

6.0 

! 75 

15 

! 13 

95 

19 

16 

Minimum Hold Time 

! 

th 


2.0 

4.5 

6.0 

- ! 0 

i o 

! 0 

0 

0 

0 

Minimum Removal Time 
(PR,CLR) 

trem 


2.0 

4.5 

6.0 

! 50 

t 10 

i 9 

65 

13 

11 

Clock Frequency 

f 


2.0 

4.5 

6.0 

! 6 

" i 31 

36 

5 

25 

29 

MHz 


AC ELECTRICAL CHAR ACTE RISTICS(C L =15pF,Vcc=5V / Ta=25°C) 


PARAMETER 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT. 

Output Transition Time 

tTLH 

tTHL 


- 

6 

12 

ns 

Propagation Delay Time 
(CLQCK-Q,Q) 

t pU l 
tpHL 



13 

26 

Propagation Delay Time 
(PR,CLR-Q,Q) 

tpLH 

.... tpHL 


- 

13 

26 

Maximum Clock Frequency 

hi\x 


33 

63 

- 

MHz 


AC ELECTRICAL CH AR ACT ERISTICS (C L =50pF,lnput t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 ~85t 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Output Transition Time 

tTLH 

tjHL 


2.0 

4.5 

6.0 

- 

30 

8 

7 

75 

15 

13 

- 

95 

19 

16 

ns 

Propagation Delay Time 
(CLOCK-Q, Q) 

tpLH 

tpHL 


2.0 

4.5 

6.0 

- 

50 

16 

13 

150 

30 

26 

- 

190 

38 

32 

Propagation Delay Time 
(PR,CLR-Q, Q) 

tpLH 

tpHL 


2.0 

4.5 

6.0 

- 

50 

16 

13 

150 

30 

26 

- 

190 

38 

32 

Maximum Clock 
Frequency 

f M\X 


2.0 

4.5 

6.0 

6 

1 31 

1 36 

17 

59 

67 

- 

5 

25 

29 

- 

MHz 

Input Capacitance 

C|\ 


_ i 5 

10 

- 

10 

pF 

Power Dissipation Capacitance 

Cpi)(l) 


- ! 41 

- 

- 

- 


Noted) Cf^ is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

• V CC ' f IX +I CC /2(per F/F) 
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TC74HC1 09 AP/ AF/ AF N 


SYSTEM DIAGRAM (1/2 package) 
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TC74HC1 1 2AP/AF/AFN 


DUAL J-K FLIP-FLOP WITH PRESET AND CLEAR 


The TC74HC112A is a high speed CMOS DUAL J-K 
FLIP FLOP fabricated with silicon gate C 2 MOS 
technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

In accordance with the logic level applied to the J and K 
inputs, the outputs change state on the negative going 
transition of the clock pulse. 

CLEAR and PRESET are independent of the clock and 
are actived by alow logic level on the corresponding input. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 


FEATURES: 

• High Speed fMAX=63MHz(Typ.)at Vcc=5V 

• Low Power Dissipation Ice=2# A(Max.)at Ta=25°C 

• High Noise Immunity Vnih = Vnil 28% Vcc(Min.) 

• Output Drive Capability 10 LSTTL Loads 

• Symmetrical Output Impedance 1 1 oh |=IoL = 4mA(Min.) 

• Balanced Propagation Delays t P LH^ fc pHL 

• Wide Operating Voltage Range ••• Vcc (opr)=2V~6V 

• Pin and Function Compatible with 74LS112. 



P(DIP16-P-300A) 



1 1 
F(SOP16-P-300) FL($OL16-P-150) 


PIN ASSIGNMENT 


TRUTH TABLE 



INPUTS 

OUTPUTS 

FUNCTION 

am 

El 

J 

K 


Q 

Q 

mm 

■a 

KM 

D 

KM 

L 

KM 

CLEAR 

H 

L 

KM 

D 

MM 

KM 

KM 

PRESET 

mm 

U 

KM 

KM 

X 

■a 

■a 


■a 

111 

■a 

MM 

KM 

KflTB 


NO CHANGE 

mm 

■a 

L 

U 

KM 

L 

H 


m 

KM 

■a 

MM 

KM 

■a 

KM 


■a 

KM 

KM 

■a 

KM 

fifl 

rm 

TOGGLE 

■a 

■a 

KM 

KM 

mm 

EM 

EM 

NO CHANGE 


X: Don't care 
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TC74HC1 1 2AP/AF/AFN 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5-7 

V 

DC Input Voltage 

V IN 

-0.5 ~ Vcc +0.5 

V 

DC Output Voltage 

V OUT 

-0.5 ~Vcc+0.5 

V 

Input Diode Current 

V 

±20 

mA 

Output Diode Current 

^OK 

±20 

mA 

DC Output Current 

I OUT 

±25 

mA 

DC V^/Ground Current 

*C 3C 

±50 

mA 

Power Dissipation 

p d 

500(DIP)*/180(SOIC) 

mW 

Storage Temperature 

Tstg 

-65 -150 

°C 

Lead Temperature lOsec 

T L 

300 

°C 


*500mW in the range of Ta= 
-40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2-6 

V 

Input Voltage 

V,N 

0 ~ Vcc 

V 

Output Voltage 

V OUT 

0 ~ v cc 

V 

Operating Temperature 

Topr 

-40 - 85 

°c 

Input Rise and Fall Time 

tr, tf 

0 ~ 1000(Vcc=2.0V) 

0 ~ 500(Vcc=4.5V) 

0 ~ 400(Vcc=6.0V) 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 — 85°C 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V |H 


Wmm 


- 

- 

■ m j 

H 


Low-Level 

Input Voltage 

V, L 


m 

- 

- 

0.5 

1.35 

1.8 

- 

0.5 

1.35 

1.8 

V 

High-Level 
Output Voltage 

Vqh 

V,N = 
V, H orV| L 

I OH =-20 U A 

2.0 

4.5 

6.0 

1.9 
4.4 

5.9 

m 

H 

H 

KXHi 

B 


I OH mA 

I OH =~5. 2mA 

4.5 

6.0 

4.18 

5. 68 

Hi 



HI 

Low-Level 

Output Voltage 

V a 

V IN = 
V| H °rV| L 

Iol =20 p. A 

iil 

mmm 

EH 

B 

m 

i 


B 


Iol =4 mA 
Iol =5. 2mA 

Kira 

Era 

: 

I4H 

mmm 

i 

■m 

■nu 

Input Leakage Current 

I IN 

V tN =Vcc or GND 

6.0 

- 

- 

±0.1 

- 

±1.0 

U A 


HRS 


09 

- 

- 

2.0 

- 

20.0 
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TC74HC1 1 2AP/AF/AFN 


TIMING R EQUIR EM ENTS( Input t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta= 

25°C 

Ta=-40 ~85°C 

UNIT 


tyf; 

LIMIT 

Limit 

Minimum Pulse Width 
(CLOCK) 

tw(L) 

tw(H) 


2.0 

4.5 

6.0 

- 

75 

15 

13 

95 

19 

16 


Minimum Pulse Width 



2.0 

- 

75 

95 


(CLR,PR) 

tw(L) 


4.5 

6.0 

_ 

15 

13 

19 

16 





2.0 

- 

75 

95 


Minimum Set-up Time 



4.5 

- 

15 

19 

ns 




6.0 

- 

13 

16 





2.0 

- 

0 

0 


Minimum Hold Time 

t h 


4.5 

- 

0 

0 





6.0 

- 

0 

0 


Minimum Removal Time 



2.0 

- 

50 

60 


(CLR,PR) 

Irem 


4.5 

6.0 

— 

10 

9 

12 

11 






- 

8 

6 



f 



- 


32 

MHz 





- 

47 

38 



AC ELECTRICAL CH AR ACTERISTICS(C L =15pF,V cc =5V,Ta=25°C) 


PARAMETER 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Output Transition Time 

tTLH 

t THL 


- 

4 

8 

ns 

Propagation Delay Time 
(CLOCK-Q.Q) 

t pLH 

tpHL 


- 

13 

21 

Propagation Delay Time 
(CLR.PR-Q.Q) 

^pLH 

tpHL 


- 

14 

22 

Maximum Clock Frequency 

f MAX 


40 

63 

- 

MHz 


AC ELECTRICAL CHAR ACTERISTICS(C L =50pF, Input t r =t,=6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25‘t 

Ta=-40 ~85°C 

UNIT 


MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Output Transition Time 

HI 



B 

■ 

m 

B 

m 

ns 

Propagation Delay Time 
(CLOCK-Q, Q) 




B 

B 

■ 

B 

‘flHWjBi 

Propagation Delay Time 
(CLR.PR-Q, Q) 




B 

B 


B 


Maximum Clock 
Frequency 




B 

16 

63 

79 

__ 


- 

MHz 

Input Capacitance 

ClN 


- 

5 

10 

- 

10 

pF 

Power Dissipation Capacitance 

Cpod) 


- 

33 

- 

- 

- 


Note(l) Cpo is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

^CC tpd“^FD * V 0C* flN + I<£ /2 (per F/F) 
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TC74HC1 1 2AP/AF/AFN 


SISTEM DIAGRAM (1/2 package) 
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TC74HC113AP/AF 


DUAL J-K FLIP FLOP WITH PRESET 

The TC74HC113A is a high speed CMOS DUAL J-K 
FLIP FLOP fabricated with silicon gate C 2 MOS 
technology. 

It achieves the high speed operation similar to equivalent 
LSTTL while maintaining the CMOS low power 
dissipation. 

In accordance with the logic level applied to the J and K 
inputs, the outputs change state on the negative going 
transition of the clock pulse. 

PRESET is independent of the clock and is accomplished 
by a low logic level on the input. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed fvtHz=71MHz(Typ.)at V<x=5V 

• Low Power Dissipation Ic C =2// A(Max.)at Ta=25°C 

• High Noise Immunity V\'in = V\il28% Vqq (Min.) 

• Output Drive Capability 10 LSTTL Loads 

• Symmetrical Output Impedance | Ion I =IoL~4mA(Min.) 

• Balanced Propagation Delays tpm^tpllL 

• Wide Operating Voltage Range ••• V^c (opr.)=2V~6V 

• Pin and Function Compatible with 74LS113 


TRUTH TABLE 


INPUTS 

OUTPUTS 

FUNCTION 

PR 

J 

K 

CK 

Q 

Q 

L 

X 

X 

X 

H 

L 

PRESET 

H 

L 

L 

~L 

Qn 

Qn 

NO CHANGE 

H 

L 

H 

~L 

L 

H 

- 

H 

H 

L 

~L 

H 

L 

- 

H 

H 

H 

~L 

Qn 

Qn 

TOGGLE 

H 

X 

X 

_r 

Qn 

Qn 

NO CHANGE 


X : Don't care 



1CK 1 [ 

— W— | 

] M V cc 

IK 2 [ 


] 13 2CK 

1J 3 [ 


] 12 2K 

1PR 4 [ 


3 11 2J 

IQ 5 [ 


3 « 2 PR 

IQ 6 [ 


39 2 Q 

GND 7 [ 


38 2Q 


(TOP VIEW) 



IEC LOGIC SYMBOL 
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TC74HC113AP/AF 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

v cc 

-0.5-7 

V 

DC Input Voltage 

Vix 

-0.5 ~ Vcc +0.5 

V 

DC Output Voltage 

Volt 

-0.5 ~ Vq; +0.5 

V 

Input Diode Current 

I,K 

±20 

mA 

Output Diode Current 

^OK 

±20 

mA 

DC Output Current 

^OLT 

±25 

mA 

DC V cc /Ground Current 

J CC 

±50 

mA 

Power Dissipation 

p 

r D 

500(DIP)*/180(SOIC) 

mW 

Storage Temperature 

Tstg 

-65 ~150 

°C 

Lead Temperature lOsec 

T l 

300 

°C 


*500mW in the range of Ta= 
-40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300mW. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

V CC 

2 - 6 

V 

Input Voltage 

V, N 

o — v cc 

V 

Output Voltage 

V OLT 

0~Vcc 

V 

Operating Temperature 

Topr 

LO 

CO 

l 

CD 

1 

°C 

Input Rise and Fall Time 

t r , tf 

0 ~ 1000(V CC =2.0V) 

0 ~ 500(Vcc=4.5V) 

0 ~ 400(V CC =6.0V) 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 ~85°C 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V, H 


2.0 

4.5 

6.0 

1.5 

3. 15 
4.2 

_ 

- 

1.5 

3. 15 
4.2 

- 

V 

Low-Level 

Input Voltage 

V, L 


2.0 

4.5 

6.0 

.- 

- 

0.5 

1.35 

1.8 

- 

0.5 

1.35 

1.8 

V 

High-Level 
Output Voltage 

Vqh 

V| N = 
V IH orV n . 

Ion =— 20/z A 

2.0 

4.5 

6.0 

1.9 
4.4 

5.9 

2.0 

4.5 

6.0 

- 

1.9 
4.4 

5.9 


V 

Ion =-4 mA 
Iai =_ 5. 2mA 

4.5 

6.0 

4. 18 
5.68 

4.31 

5. 80 

: 

4. 13 

5. 63 

_ 

Low-Level 

Output Voltage 

. 

Vo. 

V,x = 
V| H orV|i. 

I ol “20 u A 

2.0 

4.5 

6.0 

- 

0.0 

0.0 

0.0 

0.1 

0.1 

0. 1 

- 

0.1 

0. 1 

0. 1 

V 

I ol =4 mA 
la. =5. 2mA 

4.5 

6.0 

_ 

0. 17 

0. 18 

0.26 

0. 26 

_ 

0.33 

0.33 

Input Leakage Current 

I IN 

Vj\ =Vcc or GND 

6.0 


- 

±0.1 

- 

±1.0 

a A 

Quiescent Supply Current 

he 

V|\ =Vcc or GND 

6.0 

- 

- 

2.0 

- 

20. 1 
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TC74HC113AP/AF 


TIMING REQUIREMENTS(lnput t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta= 

25°C 

Ta=-40 ~85t: 

UNIT 

Vcc 

TYP. 

LIMIT 

LIMIT 

Minimum Pulse Width 
(CLOCK) 

Hvaj 

%(») 



i i I 

H 



Minimum Pulse Width 




■DHj 

wmm 



(PR) 




■9 






2.0 

- 




Minimum Set-up Time 



EBB 

- 







wmm 

- 







EAS 

- 


0 


Minimum Hold Time 




- 

wm 

0 





■DOS 

- 

wmm 

0 






- 


5 


Minimum Removal Time 



m 

- 

9 

5 





6.0 

- 


5 





wwn 

- 

8 

6 


Clock Frequency 




- 


32 

MHz 




■Sol 

- 

47 

38 



AC ELECTRICAL CH AR ACTERISTICS(C L = 15pF,V cc =5V,Ta=25°C) 


PARAMETER 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Output Transition Time 

fc TLH 

tTHL 


- 

6 

12 

ns 

Propagation Delay Time 
(CLOCK-Q,Q) 

tpLH 

tpHL 


- 

13 

21 

Propagation Delay Time 
(PR-QS) 

tpLH 

tpHL 


- 

13 

21 

Maximum Clock Frequency 

fMAX 


43 

71 

- 

mn 


AC ELECTRICAL CH AR ACTERISTICS(C L =50pF, Input t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25t: 

Ta=-40 ~85 ? C 

UNIT 

men 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Output Transition Time 



vwm 

wm 

PH 

B 

H 

B 

B 

pi 


Propagation Delay Time 
(CLOCK-Q.Q) 

l pLH 

tpHL 


19 

PCI 

B 

B 

■Ujfl 

1 

- 


Propagation Delay Time 

(PR-Q.Q) 

tpLH 

t pHL 


EBl 

v'.'-M 

■91 

- 

A 


B 


Maximum Clock 
Frequency 

f\1AX 


■ 

m 


H 




MHz 

Input Capacitance 

C IN 


m 

5 

10 

- 

AEE9 


Power Dissipation Capacitance 

CpD(l) 


■ 

32 

- 

- 



Noted) Cpo is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

*CCbpd = C PD * Vqc* f i\+I <£/2(per F/F) 
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TC74HC113AP/AF 


SYSTEM DIAGRAM 



HC-238 




TC74HC123AP/AF/AFN 


DUAL RETRIGGERABLE MONOSTABLE MULTIVIBRATOR 


The TC74HC123A is a high speed CMOS MONOSTABLE 
MULTIVIBRATOR fabricated with silicon gate C 2 MOS 
technology. 

It achieves the high speed operation simlar to equivalent 
LSTTL while maintaining the CMOS low power 
dissipation. 

There are two trigger inputs, A input (Negative edge), 
and B input (Positive edge). These inputs are valid for a 
slow rise/fall time signal (tr=tf=lsec.) as they are 
schmitt trigger inputs. This device may also be triggered 
by using CLR input (Positive edge). 

After triggering, the output stays in a MONOSTABLE 
state for a time period determined by the exte rnal r esistor 
and capacitor (Rx, Cx). A low level at the CLR input 
breaks this state. In the MONOSTABLE state, if a new trig- 
ger is applied, it extends the MONOSTABLE period (retrig- 
ger mode). 

Limits for Cx and Rx are : 

External capacitor, Cx No limit 

External resistor, Rx Vcc<3.0V more than 5kQ 

Vcc>3.0V more than lkQ 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed t pd =25ns(Typ.)at V CC =5V 

• Low Power Dissipation 

Standby State I cc =4// A(Max.)at Ta=25°C 

Active State Icc = 700g A(Max.)at Ta=25^C 

• High Noise Immunity Vxih=Vxil 28% V cc (Min.) 

• Output Drive Capability 10 LSTTL Loads 

• Symmetrical Output Impedance ••• | Ioh I =IoL = 4mA(Min.) 

• Balanced Propagation Delays tpLH^pHL 

• Wide Operating Voltage Range — V cc (opr.)=2V~ 6V 

• Pin and Function Compatible with 74LS123 



1A 1C 

P-H 

J16 Vcc 

IB 2C 


315 IRx/Cx 

1CLR 3C 


314 ICx 

10 c 


H13 IQ 

2Q 5C 


U12 2Q 

2Cx6C 


Dll 2CLR 

2Rx/Cx 7C 


□[10 2B 

GND 8C 


D 9 2A 

(TOP VIEW) 


IEC LOGIC SYMBOL 


1 A 
IB 

1CLR 


( 1 ) 


( 2 ) 


(3) 


icx'-iiL*- 


1Rx/Cx<HL*_ 


2A I1L 


2B 




( 10 ) 


( 11)1 


2CLR 
2Cx i£i*_ 
2Rx/Cx £1*- 


XJ& 

J”L 

u 

> 

R 


CX 


RX/CX 

& 

XT 

J~ L 

n 

> 

R 


cx 


1 RX/CX 


(13) 


IQ 


iitlQ 


(5) 


2Q 


iH> 2 Q 
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TC74HC123AP/AF/AFN 


TRUTH TABLE 


INPUT 

OUTPUT 

NOTE 

A 

B 

CLR 

Q 

Q 


H 

H 


~LT 

OUTPUT ENABLE 

X 

L 

H 

L 

H 

INHIBIT 

H 

X 

H 

L 

H 

INHIBIT 

L 

_r 

H 

_n_ 

~LT 

OUTPUT ENABLE 

L 

H 


jt_ 

~LT 

OUTPUT ENABLE 

X 

X 

L 

L 

H 

INHIBIT 


X: Don’t Care 


BLOCK DIAGRAM 


-Wv * Vcc 

Rx 



Dx 



CLR 

Notes: (l)Cx, Rx, Dx are external. 

Capacitor, Resistor, and Diode, respectively. 

(2) External clamping diode, Dx; 

The external capacitor is charged to Vcc level in the wait state, i.e. when no trigger is applied. 
If the supply voltage is turned off, Cx is discharges mainly through the internal (parasitic) 
diode. If Cx is sufficiently large and Vcc drops rapidly, there will be some possibility of 
damaging the IC through in rush current or latch-up. If the capacitance of the supply voltage 
filter is large enough and Vcc drops slowly, the in rush current is automatically limited and 
damage to the IC is avoided. 

The maximum value of forward current through the parasitic diode is ±20mA. 

In the case of a large Cx, the limit of fall time of the supply voltage is determined as follows: 

t f >(Vcc-0.7) Cx/20mA 

(tp is the time between the supply voltage turn off 
and the supply voltage reaching 0.4 Vcc.) 

In the event a system does not satisfy the above condition, an external clamping diode (Dx) is 
needed to protect the IC from in rush current. 
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TC74HC123AP/AF/AFN 


SYSTEM DIAGRAM 














TC74HC123AP/AF/AFN 


FUNCTIONAL DESCRIPTION 


(1) Stand-by State 

The external capacitor (Cx) is fully charged to Vcc in the stand-by state. That means, before 
triggering, the Qp and Qjsj transistors which are connected to the Rx/Cx node are in the off 
state. Two comparators that relate to the timing of the output pulse, and two reference voltage 
supplies turn off. The total supply current is only leakage current. 

(2) Trigger operation 

Trigger operation is effective in any of the following three cases. First, the condition where the 
A input is low, and the B input has a rising signal; second, where the B input is high, and the 
A input has a falling signal; and third, where the A input is low and the B input is high, and the 
CLR input has a rising signal. 

After a trigger becomes effective, comparators Cl and C2 start operating, and is turned 
.on. The external capacitor discharges through Q]sj. The voltage level at the Rx/Cx node drops. If 
the Rx/Cx voltage level falls to the internal reference voltage Vref L, the output of Cl becomes 
low. The flip-flop is then reset and turns off. At that moment Cl stops but C2 continues 
operating. 

After Qjq turns off, the voltage at the Rx/Cx node starts rising at a rate determined by the 
time constant of external capacitor Cx and resistor Rx. 

Upon triggering, output Q becomes high, following some delay time of the internal F/F and 
gates. It stays high even if the voltage of Rx/Cx changes from falling to rising. When Rx/Cx 
reaches the internal reference voltage Vref H, the output of C2 becomes low, the output Q goes 
low and C2 stops its operation. That means, after triggering, when the voltage level of the Rx/Cx 
node reaches Vref H, the IC returns to its MONOSTABLE state. 

With large values of Cx and Rx, and ignoring the discharge time of the capacitor and internal 
delays of the IC, the width of the output pulse, tw (OUT), is as follows: 
tw (OUT)=1.0 Cx Rx 

(3) Retrigger operation 

When a new trigger is applied to either input A or B while in the MONOSTABLE state, it is 
effective only if the IC is charging Cx. The voltage level of the Rx/Cx node then falls to Vref L 
level again. Therefore the Q output stays high if the next trigger comes in before the time period 
set by Cx and Rx. 

If the new trigger is very close to previous trigger, such as an occurrence during the discharge 
cycle, it will have no effect. 

The minimum time for a trigger to be effective 2nd trigger, trr(Min.), depends on Vcc and Cx. 

(4) Reset operation 

In normal operation, the CLR input is held high. If CLR is low, a trigger has no effect because 
the Q output is held low and the trigger control F/F is reset. Also, Qp turns on and Cx is 
charged rapidly to Vcc. 

This means if CLR is set low, the IC goes into a wait state. 
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TC74HC123AP/AF/AFN 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5-7 

V 

DC Input Voltage 

V, N 

-0.5 ~V cc +0.5 

V 

DC Output Voltage 

V (XJT 

-0.5 ~V cc +0.5 

V 

Input Diode Current 

I|K 

±20 

m A 

Output Diode Current 

*OK 

±20 

mA 

DC Output Current 


±25 

mA 

DC V cc /Ground Current 

^CC 

±50 

mA 

Power Dissipation 

Pd 

500(DIP)*/180(SOIC) 

mW 

Storage Temperature 

T s tg 

-65 -150 

°C 

Lead Temperature lOsec 

Tl 

300 

°C 


*500mW in the range of Ta= 
~40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2-6 

V 

Input Voltage 

V,N 

0~V CC 

V 

Output Voltage 

V OUT 

0 ~ Vcc 

V 

Operating Temperature 

T 0 pr 

-40 - 85 

°c 

Input Rise and Fall Time 
(CLR Only) 

tr, tf 

0 ~ 1000(V CC =2.0V) 

0 ~ 500(V CC =4.5V) 

o ~ ^(v^e.ov) 

ns 

External Capacitor 

Cx 

No Limitation * 

F 

External Resistor 

Rx 

> 5K (Vcc<3. 0V) * 

^ IK (Vcc>3.0V) * 

Q 


* The maximum allowable values of Cx and Rx are a function of leakage 
of capacitor Cx, the leakage of TC74HC123A, and leakage due to board 
layout and surface resistance. 

Susceptibility to externally induced noise signals may occur for Rx>lM 
Q. 
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TC74HC123AP/AF/AFN 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25‘t 

Ta=-40 ~85'C 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V,H 


iH 

03 

HI 


- 


B 


Low-Level 

Input Voltage 

V IL 


2.0 

4.5 

6.0 

- 


0.5 

1.35 

1.8 


■ 

3 


High-Level 
Output Voltage 

(Q.Q) 

V OH 

V,N = 

V|||OrV|[, 

I at -~20 A 

wmm 

B -£ 

IE 

H 


- 


- 

V 

I OH =-4 mA 
Iai =~5. 2mA 

4.5 

6.0 

4.18 

5. 68 

4.31 

5. 80 



_ 

Low-Level 

Output Voltage 

(Q.Q) 

VoL 

V, N = 
V|„orV| L 

< 

" 

6 

Eltl 
Bp .<• 

SI 

B 


p p p 


B 


I<x =4 mA 
la =5. 2mA 

BS1E1 

03 

: 

Ilf 

Bill 

0. 26 

0. 26 


HsEI 

Input Leakage Current 

I IN 

Vin =Vcc or GND 


- 


±0.1 


BO 

#A 

Rx/Cx Terminal 
Off-State Current 

I IN 

V|\ =Vcc or GND 


m 


±0. 1 


±1.0 

Quiescent Supply Current 

Joe 

Vin =Vcc or GND 

6.0 



mm 

- 


Active-State * 
Supply Current 

Icc 

Vin =V<x or GND 
Rx/Cx=0. 5Vcc 

2.0 

4.5 

6 f 0 

B 

— 

mmm 


- 

mkm 

I 

HI 

U A 
mA 


*: per circuit 


TIMING REQUIREMENTS( Input t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta= 

25°C 

Ta=-40 ~85°C 

UNIT 

Vcc 

TYP. 

LIMIT 

LIMIT 


tvv(L) 



- 


95 


Minimum Pulse Width 



- 

■bbi 

19 



4 W(H) 


Em 

- 


16 






- 


_______ 


Minimum Clear Pulse Width 

UVXL) 



- 


. Kt^B 






- 






Rx=lKQ 


325 

- 

- 


Minimum Retrigger Time 

t rr 

Cx=100pF 



_ 

— 


Rx=lKQ 

El 

■ 


- 





Cx=0.0UF 


1.4 

1.2 


- 
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TC74HC123AP/AF/AFN 


AC ELECTRICAL CH AR ACTERISTICS(C L =15pF, V cc =5V,Ta=25°C) 


PARAMETER 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Output Transition Time 

Lrm 

^THL 


- 

4 

8 

ns 

Propagation Delay Time 
(A, B-Q, (J) 

t pLH 

tpHL 


- 

25 

36 

Propagation Delay Time 
(CLR TRIGGER-Q, Q) 

t pLH 

tpHL 


i 

26 

41 

Propagation Delaj^Time 
(CLR-Q, Q) 

tpLH 

tpHL 


i 

i 

16 

27 


AC ELECTRICAL CHAR ACTE RISTICS(C L =50pF,lnput t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 -85X: 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Output Transition Time 

t TUi 
t THL 


2.0 

4.5 

6.0 


30 

8 

7 

75 

15 

13 

- 

95 

19 

16 

ns 

Propagation Delay Time 
(A.B-Q.Q) 

tpLH 

tpHL 


2.0 
4.5 
' 6.0 

- 

102 

29 

22 

210 

42 

36 


265 

53 

45 

Propagation Delay Time 
(CLR TRIGGER-Q, Q) 

t pLH 

tpHL 


2.0 

4.5 

6.0 

- 

102 

31 

23 

235 

47 

40 

- 

295 

59 

50 

Propagation Delay Time 
(CLR-Q, Q) 

tpLH 

t pHL 


2.0 

4.5 

6.0 

- 

68 

20 

16 

160 

32 

27 

- 

200 

40 

34 

Output Pulse Width 

t w OLT 

■ 

Cx=28PF 

Rx=6KQ(V C c =2V) 
Rx=2KQ(V C c=4.5V,6V) 

2.0 

4.5 

6.0 

- 

700 

250 

210 

2000 

400 

340 

- 

2500 

500 

425 

ns 

Cx=0.01 m F 
Rx=10KQ 

2.0 

4.5 

6.0 

90 

95 

95 

110 

105 

105 

130 

115 

115 

90 

95 

95 

130 

115 

115 

US 

Cx=0.1 // F 
Rx=10KQ 

2.0 

4.5 

6.0 

0.9 

0.9 

0.9 

1.0 

1.0 

1.0 

1.2 

1. 1 

1. 1 

0.9 

0.9 

0.9 

1.2 

1. 1 

1.1 

ms 

Output Pulse Width Error 
Between Circuits 
(In same Package) 

A twoLT 



- 

± 1 

- 

- 

- 

% 

Input Capacitance 

ClN 


- 

5 

10 

- 

10 

pF 

Power Dissipation Capacitance 

Cpd(1) 


- 

162 ’ 

- 

- 

- 


Noted) Cpd is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

IcC6pd = C pd • V(X* f IN+I OC ' • Duty/100+I(X /2(per circuit) 

(Ice Active Supply Current) 

(Duty:%) 
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TC74HC125AP/AF/AFN 

TC74HC126AP/AF 


TC74HC125AP/AF/AFN QUAD BUS BUFFER 
TC74HC126AP/AF QUAD BUS BUFFER 

The TC74HC125A/126A are high speed CMOS QUAD 
BUS BUFFERs fabricated with silicon gate C 2 MOS 
technology. 

They achieve the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. _ 

The TC74HC125A requires the 3-state control input G to 
be set high to place the output into the high impedance 
state, whereas the TC74HC126A requires the control input 
to be set low to place the output into high impedance. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed tpd =10ns(Typ.)at Vice =5 V 

• Low Power Dissipation Icc=4# A(Max.)atTa=25°C 

• High Noise Immunity V\ih=V\il= 28% Vcc(Min.) 

• Output Drive Capability 15 LSTTL Loads 

• Symmetrical Output Impedance ••• |Iqh I =IoL = 6mA(Min.) 

• Balanced Propagation Delays tpLH^tpHL 

• Wide Operating Voltage Range ••• Vcc (opr)=2V~6V 

• Pin and Function Compatible with 74LS125/126 


IEC LOGIC SYMBOL 
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TC74HC125AP/AF/AFN 

TC74HC126AP/AF 


TRUTH TABLE 


TC74HC125A 


| INPUTS ! 

OUTPUTS 

G 

A 

Y 

H 

X 

Z 

L 

L 

L 

L 

H 

H 


X: Don't Care 
Z:High Impedance 


TC74HC126A 


| INPUTS | 

OUTPUTS 

G 

A 

Y 

L 

X 

Z 

H 

L 

L 

H 

H 

H 


X: Don't Care 
Z:High Impedance 
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TC74HC1 25 AP/AF /AF N 
TC74HC126AP/AF 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5-7 

V 

DC Input Voltage 

V, N 

-0.5 -Vcc +0.5 

V 

DC Output Voltage 

V OUT 

-0.5 ~V cc +0.5 

V 

Input Diode Current 

I,K 

±20 

mA 

Output Diode Current 

^OK 

±20 

m A 

DC Output Current 

*OUT 

±35 

mA 

DC V^/Ground Current 

*CC 

±75 

mA 

Power Dissipation 

P D 

500(DIP)*/180(MFP) 

mW 

Storage Temperature 

T s tg 

-65 -150 

°C 

Lead Temperature lOsec 

t l 

300 

°C 


*50QmW in the range of Ta= 
-40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2 - 6 

V 

Input Voltage 

V,x 

0 — Vcc 

V 

Output Voltage 

V OUT 

0 ~~ Vcc 

V 

Operating Temperature 

T 0 pr 

-40 - 85 

°c 

Input Rise and Fall Time 

tr, tf 

0 — 1000(Vcc=2.0V) 

0 - 500(Vcc=4.5V) 

0 - 400(Vcc=6.0V) 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

LLiuan.p^qga 

UNIT 

ISSSI 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V, H 


Mil 

MWM 

HI 


H 

H 


- 

D 

Low-Level 

Input Voltage 

V, L 


■ 


- 

■ 



0 

High-Level 
Output Voltage 

Vqh 

V|\ = 
V, H orV IL 

Ioh -"20 u A 

1 


H 




D 

I oh = ~6 mA 

I OH =~7. 8mA 

4.5 

6.0 






Low-Level 

Output Voltage 

Vol 

V|\- = 
V|H or V|L 

I CL =20 u A 

EH 


■ 



0.1 

0.1 

0.1 

V 

Iql =6 mA 
Iql =7. 8mA 

m 

: 


Viol 



3-State Output 
Off-State Current 

Ice 

Vix =V IH or V] L 

Volt = Vcc or GND 


- 

- 


- 


U A 


I IN 

Vj\ =Vcc or GND 

Hi 

- 

- 


- 




Vjx — Vcc or GND 


- 

- 


- 

BO 
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TC74HC125AP/AF/AFN 

TC74HC126AP/AF 


AC ELECTRICAL CHARACTERtSTICS(lnput t r =t,=6ns) 


PARAMETER 

SYMBOL 

TEST 



Ta=25°C 

Ta=-40 ~85t: 

UNIT 

CONDITION 

CL 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 





2.0 

- 

20 

60 

- 

75 


Output Transition Time 

t TiM 


50 

4.5 

- 

6 

12 

- 

15 






6.0 

- 

5 

10 

- 

13 






2.0 

- 

30 

90 

- 

115 





50 

4.5 

- 

11 

18 

- 

23 



1 pLH 



6.0 

- 

10 

15 

- 

20 



1 pi II- 



2.0 

- 

42 

130 

- 

165 





150 

4.5 

- 

14 

26 

- 

33 






6.0 

_ 

12 

22 

- 

28 

ns 





2.0 

- 

30 

90 

- 

115 




50 

4.5 

- 

11 

18 

- 

23 


hlnanlo fimo 

t pZl. 

n, = 1 \r O 


6.0 

- 

10 

15 

- 

20 


V/Uipui xjiiciuiv iiiiiv 

t pZI I 

r^L 1 K ic 


2.0 

- 

42 

130 

- 

165 




i 

150 

4.5 

- 

14 

26 

- 

33 






6.0 

- 

12 

22 

- 

28 



f 



2.0 

- 

24 

100 

- 

125 


Output Disable time 

l pLZ 

4 - 

R l = 1 kQ 

50 

4.5 

- 

12 

20 

- 

25 



l pHZ 



6.0 

- 

10 

17 

- 

21 


Input Capacitance 

..Pin. 


- 

5 

10 

- 

10 


Output Capacitance 

Colt 


- 

10 

- 

- 

- 

P F 

Power Dissipation Capacitance 

Cpd(1) 


- 

41 

- 

- 

- 



Note(l) Cpj) is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

I(Xbpd=CpD • Voc-fix +Ioc /4(per Gate) 
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TC74HC131AP/AF 


3-TO-8 LINE DECODER/LATCH 


The TC74HC131A is a high speed CMOS 3-to-8 LINE 
DECODER fabricated with silicon gate C 2 MOS technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

It is composed of 3 —bit input register with a common 
CLOCK input and 3-to~8 line decoder with enable inputs 
Gl and G2. The 3-bit binary data is stored into input 
register on the positive going transition of the clock pulse. 
The value of the binary data determines which one of 
outputs will go to low. 

When enable input Gl held low or G2 is held high, the 
decoding function is inhibited and all outputs go high. 
These enable inputs are provided for cascade connection 
and for use as an address decoder for memory systems. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed tpd=22ns(typ.)at Vcc=5V 

• Low Power Dissipation Iqq=4(1 A(Max.)at Ta=25°C 

• High Noise Immunity V\ih=V\jl= 28% Vcc(Min.) 

• Output Drive Capability 10 LSTTL Loads 

• Symmetrical Output Impedance | Iq^ | =IoL == 4mA(Min.) 

• Balanced Propagation Delays tpLH^ tpHL 

• Wide Operating Voltage Range ••• Vcc (opr.)=2V~~ 6V 




IEC LOGIC SYMBOL 
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TC74HC131AP/AF 


TRUTH TABLE 


INPUTS 

OUTPUTS 

SELECTED OUTPUT 




YO 

Y 1 

Y2 

Y3 

1 

1 

Y6 

Y7 

EH 


c 

B 

A 


MM 

■ 

a 



H 

H 

H 

H 

H 

H 

H 

H 

NONE 

B 


mm 

D 

a 

X 

H 

H 

H 

H 



H 

H 

NONE 


L 

s 

a 

a 

L 

L 

a 

H 

H 

H 

H 

H 


YO 

D 

n 

_r 

L 

L 

H 

D 

L 


H 



D 

D 

Y 1 

D 

L 

s 

L 

H 

L 

EM 

D 

L 

H 

H 


D 

D 

Y2 

D 

L 

s 

L 

H 

H 

n 



L 



H 

H 

Y3 

m 

m 



L 

L 

EM 



H 

L 

H 


D 

Y4 

n 

L 

s 


L 


n 


D 

D 


L 


D 

Y5 

u 

L 

s 



B 

D 


D 

D 


H 

L 

D 

Y6 

EM 

L 

s 



o 

D 

a 






B 

Y7 

O 

n 


X 

a 

a 

NO CHANGE 


X : DON'T CARE 


SYSTEM DIAGRAM 
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TC74HC131AP/AF 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5-7 

V 

DC Input Voltage 

V,N 

-0.5 -Vcc +0.5 

V 

DC Output Voltage 

Volt 

-0.5 ~V cc +0-5 

V 

Input Diode Current 

*1K 

±20 

mA 

Output Diode Current 

^OK 

±20 

mA 

DC Output Current 

^OLT 

±25 

mA 

DC V cc /Ground Current 

Ice 

±50 

mA 

Power Dissipation 

Pd 

500(DIP)*/i80(MFP) 

mW 

Storage Temperature 

T s tg 

-65 -150 

°C 

Lead Temperature lOsec 

Tl 

300 

°C 


*500mW in the range of Ta= 
-40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2-6 

V 

Input Voltage 

V,N 

o ~ v cc 

V 

Output Voltage 

V OLT 

0 ~ V cc 

V 

Operating Temperature 

Topr 

-40 - 85 

°C 

Input Rise and Fall Time 

t r , tf 

0 - 1000(Vcc=2.0V) 

0 - 500(Vcc=4.5V) 

0 - 400(Vcc=6.0V) 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 



Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V|H 


| 

HI 


B 

■ 

B 


Low-Level 

Input Voltage 

V| L 



H 

H 


- 

ran 

Hi 


High-Level 
Output Voltage 

Vai 

V|N — 
V|n°rVjL 

I oh =-20// A 

m 

1.9 
4.4 

5.9 

2.0 

4.5 

6.0 

- 

1.9 
4.4 

5.9 

- 

V 

I ai =-4 mA 
Iqh =~5. 2mA 

gia 

Bfil 

4. 18 

5. 68 

4.31 

5. 80 

_ 

4. 13 

5. 63 

_ 

Low-Level 

Output Voltage 

Vol 

V| N = 

v IH°rV|,. 

la. =20 #A 

WKM 

if 

H 

■ 

0.1 

0.1 

0.1 

- 

o. 1 
0.1 

0. 1 

V 

I a^ ~4 mA 

I ol =5. 2mA 

§3 


■’din 

0. 26 

0. 26 

: 

0. 33 

0. 33 

Input Leakage Current 

I IN 

V,\ =V CC or GND 

EDI 

- 

- 

masm 

- 



Quiescent Supply Current 

Icc 

V |\ =V a - or GND 

EEB 

- 

- 

KH!B 

- 
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TC74HC131AP/AF 


TIMING REQUIREMENTS( Input t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 ~85<C 

UNIT 

Vcc 

TYP. 

LIMIT 

LIMIT 

Minimum Pulse Width 
(CLOCK) 

t\va) 

t W(H) 


2.0 

4.5 

6.0 

- 

75 

15 

13 

95 

19 

16 

ns 

Minimum Set-up Time 
(A, B, C) 

ts 


2.0 

4.5 

6.0 

- 

50 

10 

9 

65 

13 

11 

Minimum Hold Time 
(A, B, C) 

th 


2.0 

4.5 

6.0 

i 

0 

0 

0 

0 

0 

0 


AC ELECTRICAL CH AR ACTERiSTICS(C L =15pF,V cc =5V,Ta=25°C) 


PARAMETER 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Output Transition Time 

t TLH 

tTHL 


- 

4 

8 

ns 

Propagation Delay Time 
(CLOCK-Y) 

tpLH 

tpHL 


- ' 

22 

35 

Propagation Delay Time 
(Gl, G2-Y) 

tpLH 
t pHL 


- 

12 

24 


AC ELECTRICAL CHAR ACTERISTICS(C L =50pF, Input t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 ~85‘€ 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Output Transition Time 

t?LH 

tTHL 


2.0 

4.5 

6.0 

- 

30 

8 

7 

75 

15 

13 

- 

95 

19 

16 

ns 

Propagation Delay Time 
(CLOCK-Y) 

tpLH 
t pHL 


2.0 

4.5 

6.0 

- 

78 

26 

22 

200 

40 

34 

- 

240 

48 

41 

Propagation E)elay Time 
(G1.52-Y) 

tpLH 

tpHL 


2.0 

4.5 

6.0 

- 

60 

15 

13 

140 

28 

24 

- 

175 

35 

30 

Input Capacitance 

ClN 


- 

5 

10 

- 

10 

pF 

Power Dissipation Capacitance 

Cpd(1) 


- 

37 

- 

- 

- 


Note(l) C |^) is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

IcCbpd=Cp D * V CC‘ Us +I cr 
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TC74HC132AP/AF/AFN 


QUAD 2-INPUT SCHMITT NAND GATE 

The TC74HC132A is a high speed CMOS 2-INPUT NAND 
SCHMITT TRIGGER GATE fabricated with silicon gate 
C 2 MOS technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

Pin configuration and function are the same as the 
TC74HC00A but the inputs have 25% Vcc hysteresis and 
with its schmitt trigger inputs, the TC74HC132A can be 
used as a line receiver for slow input signals. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed tpd=llns(typ.)at Vcc=5V 

• Low Power Dissipation Icc=ljtz A(Max.)at Ta=25°C 

• High Noise Immunity Vh= 1.1V at Vcc^SV 

• Output Drive Capability 10 LSTTL Loads 

• Symmetrical Output Impedance — | Ioh | = I(X =4mA(Min.) 

• Balanced Propagation Delays tpLHMpHL 

• Wide Operating Voltage Range — Vcc(opr)=2V~6V 

• Pin and Function Compatible with 74LS132 


SYSTEM DIAGRAM, WAVEFORM 




IEC LOGIC SYMBOL 


TRUTH TABLE 












TC74HC1 32AP/AF/AFN 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

— 0.5 ~ 7 

V 

DC Input Voltage 

V 1N 

-0.5 ~ V^. +0.5 

V 

DC Output Voltage 

Volt 

-0.5 ~ Vcc +0.5 

V 

Input Diode Current 

I,K 

±20 

mA 

Output Diode Current 

I OK 

±20 

m A 

DC Output Current 

I OUT 

±25 

mA 

DC V cc /Ground Current 

let- 

±50 

mA 

Power Dissipation 


500(DIP)*/180(MFP) 

mW 

Storage Temperature 

T s tg 

-65 — 1 50 

°C 

Lead Temperature lOsec i 

T|. 

300 

°C 


*500mW in the range of Ta= 
~40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300mW. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

V cc 

2-6 

V 

Input Voltage 

V,N 

0 ~ Vcc 

V 

Output Voltage 

Volt 

0 

1 

? < 

V 

Operating Temperature 

Topr 

-40 - 85 

°C 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C I 

Ta— 40 -85°C 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Positive 

Threshold 

Voltage 

Vp 


2.0 

4.5 

6.0 

1.0 

2.3 

3.0 

1.25 

2.7 

3.5 

1.5 

3. 15 
4.2 

1.0 

2.3 

3.0 

1.5 

3. 15 
4.2 

V 

Negative 

Threshold 

V oltage 

V x 


2.0 

4.5 

6.0 

0. 3 

1. 13 
1.5 

0.65 

1.6 

2.3 

0.9 

2.0 

2.6 

0.3 

1.13 

1.5 

0.9 

2.0 

2.6 

V 

Hysteresis 

Voltage 

V„ 


2.0 

4.5 

6.0 

0.3 

0.6 

0.8 

0.6 

1. 1 

1.2 

1.0 

1.4 

1.7 

0.3 

0.6 

0.8 

1.0 

1.4 

1.7 

V 

High-Level 
Output Voltage 

Va, 

Vin = 
ViijorViL 

Ion ~ 20 U A 

2.0 

4.5 

6.0 

1.9 

4.4 

5.9 

2.0 

4.5 

6.0 


1.9 
4.4 

5.9 

- 

V 

loll =~4 mA 

I OH =~5. 2mA 

4.5 

6.0 

4. 18 

5. 68 

4.31 

5. 80 

: 

4.13 

5. 63 

: 

Low-Level 

Output Voltage 

V a 

Vix = 
ViHorVii. 

Iol =20 u A 

2.0 

4.5 

6.0 

- 

0.0 

0.0 

0.0 

0.1 

0.1 

0.1 

- 

0. 1 

0. 1 

0.1 

V 

lot. =4 mA 
lot- -5. 2mA 

4.5 

6.0 

- 

0. 17 

0. 18 

0.26 

0.26 

— 

0. 33 

0. 33 

Input Leakage Current 

I IN 

Vi\ =Vcc or GND 

6.0 

- 

- 

±0. 1 

- 

±1.0 

uA 

Quiescent Supply Current 

Icc 

Vin =Vcc or GND 

6.0 

- 

- 

1.0 

- 

10.0 


HC-256 






TC74HC1 32AP/AF/ AF N 


AC ELECTRICAL CH AR ACTERISTICS(C L = 15pF, V cc =5V,Ta=25°C) 


PARAMETER 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Output Transition Time 

*0*1.11 

t'l'HL 


- 

4 

8 

ns 

i 

Propagation Delay Time 

tpiji 
liiliL 


- 

11 

i 

18 

i 


AC ELECTRICAL CH AR ACTE RISTICS(C L =50pF / Input t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-4( 

-85 c C 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 




2.0 

- 

30 

75 

- 

95 


Output Transition Time 

trui 


4.5 


8 

15 

- 

19 



t’H 1L 


6.0 


7 

13 

- 

‘6 

ns 


f 


2.0 

- 

42 

110 

- 

140 

Propagation Delay Time 

t|)Ui 


4.5 

- 

14 

22 

- 

28 1 



tpl IL 


6.0 

- 

12 

19 

- 

24 


Input Capacitance 

C|N 


5 

10 

- 

10 

nF 

Power Dissipation Capacitance 

C|>n(l) 




! 29 

- 

- 


pr 


Note(l) Cpi) is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

Icc ipri =C |>D • v cc • f IX +I(X /4(per Gate) 
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TC74HC133AP/AF 


13-INPUT NAND GATE 


The TC74HC133A is a high speed CMOS 13-INPUT 
NAND GATE fabricated with silicon gate C 2 MOS 
technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

The internal circuit is composed of 7 stages, including a 
buffer output, which provide high noise immunity and 
stable output. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed tpd =13ns(Typ.)at Vcc=5V 

• Low Power Dissipation Iqq=\u A(Max.)at Ta=25°C 

• High Noise Immunity Vxih=Vxil28% Vqq (Min.) 

• Output Drive Capability 10 LSTTL Loads 

• Symmetrical Output Impedance ••• | Iqh I =IoL = 4mA(Min.) 

• Balanced Propagation Delays t P m 1=7 tpHL 

• Wide Operating Voltage Range ••• V<x (opr.)=2V^6V 

• Pin and Function Compatible with 74LS133 


IEC LOGIC SYMBOL 




A ’C 

r-v 


3 ^ V C c 

B 2C 



]15 M 

C 3C 



3 14 L 

D <C 



□ 13 K 

E 5C 



□ 12 J 

F 6C 


r— 

3" i 

G ?c 

jniJJll, 


310 H 

GND 8 C 

S 

Cj— 

3 9 Y 


(TOP VIEW) 



TRUTH TABLE 


Inputs 

Outputs 

All Inputs High 

L 

All Other Combinations 

H 
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TC74HC1 33 AP/AF 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

V cc 

-0.5-7 

V 

DC Input Voltage 

V, N 

-0.5 ~ V tx; +0.5 

V 

DC Output Voltage 

V OlT 

-0.5 ~V cc +0.5 

V 

Input Diode Current 

*IK 

±20 

mA 

Output Diode Current 

J OK 

±20 

m A 

DC Output Current 

^OLT 

±25 

mA 

DC V cc /Ground Current 

*00 

±50 

mA 

Power Dissipation 

Pd 

500(DIP)*/180(MFP) 

mW 

Storage Temperature 

Tstg 

-65 -150 

°C 

Lead Temperature lOsec 

T|. 

300 

°c 


*500mW irKthe range of Ta= 
~40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

V CC 

2-6 

V 

Input Voltage 

V IX 

0 ~ v cc 

V 

Output Voltage 

Volt 

0 ~ V C c 

V 

Operating Temperature 

T 0 pr 

-40 - 85 

°C 

Input Rise and Fall Time 

t r , tf 

0 ~ 1000(V CC =2.0V) 

0 ~ 500(V CC =4.5V) 

0 ~ 400(V CC =6.0V) 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 ~85 C C 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V| H 


2.0 

4.5 

6.0 

1.5 

3. 15 
4.2 

- 

- 

1.5 

3. 15 
4.2 

- 

V 

Low-Level 

Input Voltage 

VlL 


2.0 

4.5 

6.0 

- 

- 

0.5 

1.35 

1.8 

- 

0.5 

1.35 

1.8 

V 

High-Level 
Output Voltage 

Von 

V, N = 
V|i|OrV :L 

la t -~20// A 

2.0 

4. 5 
6.0 

1.9 
4.4 

5.9 

2.0 

4.5 

6.0 

- 

1.9 
4.4 

5.9 

- 

V 

lot 1 =-4 mA 

I OH =~5. 2mA 

4.5 

6.0 

4. 18 

5. 68 

4.31 

5. 80 

: 

4.13 

5.63 

: 

Low-Level 

Output Voltage 

V a . 

V,N = 

v iH°rV|L 

la. =20 u A 

2.0 

4.5 

6.0 

- 

0.0 

0.0 

0.0 

0. 1 

0.1 

0. 1 

- 

0.1 

0.1 

0. 1 

V 

Iql =4 mA 
lex. =5. 2mA 

4.5 

6.0 

: 

0. 17 

0. 18 

0.26 

0. 26 

: 

0. 33 

0. 33 

Input Leakage Current 

I IN 

V|V =Vcc or GND 

6.0 

L 

±0. 1 

- 

±1.0 

*A 

Quiescent Supply Current 

loc 

V|\ =v cc or GND 

6.0 


1.0 

- 

10.0 
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TC74HC1 33 AP/AF 


AC ELECTRICAL CHAR ACTE RISTICS(C L = 15pF,V cc =5V,Ta=25°C, Input t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Output Transition Time 

t T\M 

tTHL 


- 

4 

8 

ns 

Propagation Delay Time 

tpUl 

... jjjUL 


- 

13 

22 


AC ELECTRICAL CH A R ACTE RISTICS(C L =50pF / Input t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 -85°C 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 




2.0 

- 

25 

75 

- 

95 


Output Transition Time 

t TUI 


4.5 

- 

7 

15 

- 

19 



t THL 


6.0 

- 

6 

13 

- 

16 

ns 




2.0 

- 

42 

130 


165 

Propagation Delay Time 

l pLH 


4.5 

- 

16 ! 

26 


33 



t pHL 


6.0 

- 

14 

22 

- 

28 


Input Capacitance 

C 1X 


- 

5 

10 

- 

10 

pF 

Power Dissipation Capacitance 

CpD(l) 


- 

29 

- 

- 

- 


Noted) Cjip is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

I CC(pd =C PD * V 0C ’ f IN +I OC 
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TC74HC1 37AP/AF 


3-TO-8 LINE DECODER/LATCH 


The TC74HC137A is a high speed CMOS 3-to-8 LINE 
DECODER ADDRESS LATCH fabricated with silicon 
gate C 2 MOS technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

It is composed of a 3— bit input latch with a common 
GL enable input and a 3-to~8 line decoder with enable 
inputs Gl and G2. The 3-bit binary data is stored into the 
input latch on the high level of GL. The value of this data 
determines which one of the outputs will go low. When the 
enable input Gl is held low or G2 is held high, decoding 
function is inhibited and all the 8 outputs go high. The 
two enable inputs are provided to ease cascade connection 
and permits the application of address decoder for 
memory system. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed tpd=17ns(typ.)at V(£=5V 

• Low Power Dissipation Icc=4jtz A(Max.)at Ta=25°C 

• High Noise Immunity V^jh = V\jl 28% Vcc(Min.) 

• Output Drive Capability 10 LSTTL Loads 

• Symmetrical Output Impedance •** | Iqh I = I()L“4mA(Min. ) 

• Balanced Propagation Delays tpLH^tpHL 

• Wide Operating Voltage Range •** Vqq (opr.)=2V~6V 

• Pin and Function Compatible with 74LS137 




IEC LOGIC SYMBOL 


GL 

A 

B 

C 

Gl 

G2 


(4) 

BIN/OCT 
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(D 1 

80 

IM 
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■ 

H 
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— 

H 
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m 
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TC74HC1 37AP/AF 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5-7 

V 

DC Input Voltage 

V,x 

-0.5 ~V CC +0.5 

V 

DC Output Voltage 

Volt 

-0.5 ~V cc +0.5 

V 

Input Diode Current 

I,K 

±20 

mA 

Output Diode Current 

Iqk 

±20 

mA 

DC Output Current 

^ (XT 

±25 

mA 

DC V cc /Ground Current 

*CC 

±50 

mA 

Power Dissipation 

P D 

500(DIP)*/180(MFP) 

mW 

Storage Temperature 

T s tg 

-65 -150 

°C 

Lead Temperature lOsec 

T,. 

300 

°C 


*500mW in the range of Ta= 
-40°C— 65°C. From Ta=65’C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2-6 

V 

Input Voltage 

V,N 

0 ~ Vcc 

V 

Output Voltage 

Volt 

0 ~ Vcc 

V 

Operating Temperature 

T 0 pr 

-40 - 85 I 

°C 

Input Rise and Fall Time 

tr, tf 

0 ~ 1000(V a .=2.0V) 

0 ~ 500(V a .=4.5V) 

0 ~ 400(V CC =6.0V) 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 ~85°C 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V,„ 


2.0 

4.5 

6.0 

1.5 

3.15 

4.2 

- 

- 

1.5 

3. 15 
4.2 

- 

_ 

_ 

V 

Low -Level 

Input Voltage 

V,L 


2.0 

4.5 

6.0 

- 

- 

0.5 

1.35 

1.8 

- 

0.5 

1.35 

1.8 

V 

High-Level 
Output Voltage 

V al 

V|\ = 
V,norV|| 

Iai =—20// A 

2.0 

4.5 

6.0 

1.9 
4.4 

5.9 

2.0 

4.5 

6.0 

- 

1.9 
4.4 

5.9 

- 

V 

Ion =~4 mA 
lot l =-5. 2mA 

4.5 

6.0 

4. 18 
5.68 

4.31 

5.80 

_ 

4. 13 

5. 63 

— 

Low-Level 

Output Voltage 

V«,. 

. 

Vix = 

V|norV n 

Iql = 20 u A 

2.0 

4.5 

6.0 

- 

0.0 

0.0 

0.0 

0. 1 

0. 1 

0. 1 

- 

0. 1 

0. 1 

0.1 

V 

I oi =4 mA 
la =5. 2mA 

4.5 

6.0 

_ 

0. 17 

0. 18 

0. 26 

0. 26 

_ 

0. 33 

0. 33 

Input Leakage Current 

I IN 

Vj N =V CC or GND 

6.0 

! 

±0. 1 

- 

±1.0 

1 

j U A 

Quiescent Supply Current 

I C f 

Vj\ =V(x* or GND 

6.0 

z i i 

4.0 

- 

40.0 
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TC74HC1 37AP/AF 


TIMING REQUIREMENTS(lnput t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 1 

Ta=-40 ~85°C 

UNIT 

Va 

TYP. 

LIMIT 

LIMIT 

Minimum Pulse Width 

(GL) 

%(! J 


2.0 

4.5 

6.0 

- 

75 

15 

13 

95 

19 

16 

ns 

Minimum Set-up Time 
(A, B, C-GL) 

ts 


2.0 

4.5 

6.0 

- 

50 

10 

9 

65 

13 | 

11 

Minimum Hold Time 
(A, B, C-GL) 

th 


2.0 

4.5 

6.0 

- 

25 

5 

5 

30 

6 

5 


AC ELECTRICAL CH AR ACTERISTICS(C L = 15pF, V cc =5V,Ta=25°C, Input t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Output Transition Time 

t TLH 

tTHL 



4 

8 

ns 

Propagation Delay Time 
(Gl-Y) 

l pU 1 
tpHL 


- 

11 

19 

Propagation Delay Time 
(G2-Y) 

tpLH 

tnHL 


- 

12 

19 

Propagation Delay Time 
(GL-Y) 

tpLH 

toHL 


- 

18 

29 

Propagation Delay Time 
(A, B, C-Y) 

l pLH 

tpHL 


- 

17 

28 


AC ELECTRICAL CH AR ACTERISTICS(C L =50pF / lnput t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 ~85°C 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Output Transition Time 

* TLH 
t T1IL 


2.0 

4.5 

6.0 

- 

30 

8 

7 

75 

15 

13 

- 

95 

19 

16 

ns 

Propagation Delay Time 
(Gl-Y) 

X V\A\ 
tpl IL 


2.0 

4.5 

6.0 

- 

45 

14 

12 

115 

23 

20 

- 

145 

29 

25 

Propagation Delay Time 
(G2-Y) 

tpllL 
t pl IL 


2.0 

4.5 

6.0 

- 

50 

15 

13 

115 

23 

20 

- 

145 

29 

25 

Propagation Delay Time 
(GL-Y) 

l pHL 

t pl-IL 


2.0 

4.5 

6.0 

- 

70 

22 

19 

170 

34 

29 

- 1 

215 

43 

37 

Propagation Delay Time 
(A, B, C-Y) 

l pUL 

tpHL 


2.0 

4.5 

6.0 

- 

70 

21 

18 

165 

33 

28 

- 

205 

41 

35 

Input Capacitance 

C l.\ 


- 

5 

10 

- 

10 

P F 

Power Dissipation Capacitance 

Cpod) 


- 

56 

- 

- 

- 


Note(l) Cj^) is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

*CC <pt) =C l>D * V 0C * f IN +I tx: 
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TC74HCT137AP/AF 


3-TQ-8 LINE DECODER/LATCH 

The TC74HCT137A is a high speed CMOS 3-to-8 LINE 
DECODER ADDRESS LATCH fabricated with silicon 
gate C 2 MOS technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

This device may be used as a level converter for interfacing 
TTL or NMOS to High Speed CMOS. The inputs are compatible 
with TTL, NMOS and CMOS output voltage levels. 

It is composed of a 3-bit input latch with a common GL 
enable input, and a 3-to-8 line decoder with enable inputs 
G1 and G2. The 3-bit binary data is stored into the input 
latch on the high level of GL. The value of this data 
determines which one of the outputs will go low. When the 
enable input G1 is held low or G2 is held high, the decoding 
function is inhibited and all the 8 outputs go high. The two 
enable inputs are provided to ease cascade connection and 
permits the application of address decoder to memory 
systems. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed tpd=17ns(typ.)at Vcc=5V 

• Low Power Dissipation Icc = 4# A(Max.)at Ta=25°C 

• Compatible with TTL outputs Vjh = 2V(Min.) 

V, L =0.8V(Max.) 

• Output Drive Capability 10 LSTTL Loads 

• Symmetrical Output Impedance •*• | Iqh I =I<x=4mA(Min.) 

• Balanced Propagation Delays t P m 4=5 tpHL 

• Wide Operating Voltage Range ••• Vcc (opr.)=2V~6V 

• Pin and Function Compatible with 74LS137 



1 
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(TOP VIEW) 


IEC LOGIC SYMBOL 




Y0 

7l 

Y2 

Y3 

74 

76 

76 

77 
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TC74HCT137AP/AF 


TRUTH TABLE 


INPUTS 

OUTPUTS 


ENABLE 

ADDRESS 

i 

i 

Y2 

Y3 

i 

Y5 

Y6 

i 

m 

G2 

G1 

C 

B 

A 

MM 

mm 

L 

MM 

MM 

MM 

MM 

H 

MM 

■a 

MSB 

■a 

■a 

D 

NONE 

mm 

mm 

MM 

MM 

MM 

MM 

U 

MM 

m 

■a 

O 

MM 

■a 

xa 

NONE 

mm 

B 

O 

n 

mm 


B 

■a 

MM 

■a 

o 

■a 

■a 

■a 

YO 

L 

EH 

mm 

5 

L 

■a 

MM 

L 

■a 

■a 

■a 

■a 

■a 

o 

Y1 

L 

L 

MM 

L 

MM 

MM 

O 

MM 

mm 

■a 

MM 

■a 

■a 

o 

Y2 

s 

m 

MM 

MM 

U 

MM 

H 

H 

■a 

mm 

■a 

MM 

MM 

MM 

Y3 

mm 

mm 

O 

MM 

L 

L 

H 

H 

■a 

■a 

mm 

MM 

■a 

■a 

Y4 

L 

L 

MM 

D 

L 

MM 

MM 

MM 

■a 

■a 

n 

n 

H 

H 

Y5 

L 

L 

MM 

MM 

MM 

L 

H 

H 

■a 

■a 

■a 

■a 

L 

■a 

Y6 

L 

n 

MM 

m 

D 

n 

D 

MM 

■a 

MM 

MM 

o 

D 

MM 

Y7 

m 

MM 

MM 

MM 

MM 

MM 

OUTPUTS are latched at the time when C 

1L is taken High level. 


X:Don't care 


SYSTEM DIAGRAM 
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TC74HCT137AP/AF 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

—0.5 ~ 7 

V 

DC Input Voltage 

V, N 

-0.5 ^V cc +0.5 

V 

DC Output Voltage 

V OUT 

-0.5 ^^+0.5 

V 

Input Diode Current 

I.K 

±20 

mA 

Output Diode Current 

^OK 

±20 

mA 

DC Output Current 

^OUT 

±25 

mA 

DC V^/Ground Current 

l cc 

±50 

mA 

Power Dissipation 

P D 

500(DIP)*/180(MFP) 

mW 

Storage Temperature 

Tstg 

-65 ~150 

°C 

Lead Temperature lOsec 

Tl 

300 

°C 


*500mW in the range of Ta= 
-40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
~10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

4.5 -5.5 

V 

Input Voltage 

V,N 

CD 

l 

V 

Output Voltage 

V OlT 

> B 

l 

CD 

V 

Operating Temperature 

Topr 

-40 - 85 

°C 

Input Rise and Fall Time 

tf » tf 

0 - 500 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25lC 

Ta=-40 -85°C 

1 


IW 





High-Level 

Input Voltage 

V,H 


4.5 
l 

5.5 

2.0 


■ 

2.0 

- 


Low-Level 

Input Voltage 

V, L 


WEB 

n 

- 

■ 

0.8 

- 

0.8 

V 

High-Level 
Output Voltage 

VOH 




warn 

4.5 

- 

4.4 

- 

V 

I OH =-4 mA 

4.5 

4.18 

4.31 

- 

4. 13 

- 

Low-Level 

Output Voltage 

VOH 

V,N = 
V IH orVi L 

la =20 U A 

glEB 

- 


0.1 

- 

0.1 

D 

la =4 mA 

KI-9 

- 

0. 17 

0. 26 

- 

0. 33 

Input Leakage Current 

la 

Vis- =Vcc or GND 

U 

- 

- 


- 



Quiescent Supply Current 

I IN 

Vj\ =Vcc or GND 

E9 


- 


- 

40.0 

Alec 

PER INPUT: Vi\=0.5V or2.4V 
OTHER INPUT: Vcc or GND 

5.5 

n 

- 


- 

2.9 
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TC74HCT137AP/AF 


TIMING REQUIREMENTS(lnput t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta= 

25°C 

Ta=-40 ~85°C 

UNIT 

Vcc 

TTF. 

LIMIT 

LIMIT 

Minimum Pulse Width 



4.5 

— 

10 

13 


(GL) 

l W(L) 


5.5 

- 

9 

11 


Minimum Set-up Time 



4.5 

- 

10 

13 


(A, B, C-GL) 

ts 


5.5 

- 

9 

11 

ns 

Minimum Hold Time 



4.5 

- 

5 

5 


(A, B, C-GL) 

th 


5.5 

- 

5 

5 



AC ELECTRICAL CHARACTERISTICS(C L =16pF,V cc =5V,Ta=25°C, Input t r =t,=6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Output Transition Time 

t TLH 

tTHl 


- 

6 

12 

ns 

Propagation Delay Time 
(Gl-Y) 

tpLH 

tpHL 


- 

15 

23 

Propagation Delay Time 
(G2-Y) 

t pLH 

toHL 


- 

15 

23 

Propagation Delay Time 
(GL-Y) 

t pLH 

t D HL 


- 

22 

32 

Propagation Delay Time 
(A. B, C-Y) 

4 pLH 

km. 


- 

21 

32 


AC ELECTRICAL CHARACTERISTICS(C L =50pF, Input t r =t,=6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 ~85°C 


Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 


Output Transition Time 

Wlh 


4.5 

- 

8 

15 

- 

19 


tTHL 


5.5 


7 

13 

— 

16 


Propagation Delay Time 

t pLH 


4.5 

- 

18 

27 

- 

34 


(Gl-Y) 

t pHL 


5.5 

- 

16 

24 

- 

31 


Propagation Delay Time 

tpHL 


4. 5 

- 

19 

29 

- 

36 


(G2-Y) 

tpHL 


5. 5 

- 

17 

26 

— 

33 


Propagation Delay Time 

t pHL 


4.5 

- 

26 

38 

- 

48 


(GL-Y) 

t pHL 


5. 5 

- 

20 

34 

! 

43 


Propagation Delay Time 

tpHL 


4.5 

- 

25 

38 

- 

48 


(A. B. C-Y) 

t pHL 


5. 5 

- 

23 

34 

— 

43 1 


Input Capacitance 

Gin 

i 

5 

10 

- 

10 

pF 

Power Dissipation Capacitance 

Cpd(1) 

i - 

56 

- 

- 

- 


Note(l) CpQ is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 
l CC bptT C PD * V 0C * f IN ^ CC 
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NOTES 



TT'7AI4r k 1 Ifi&D/AC/ACM 


I V! nil iv a wni s m # ni n 


3-TO-8 LINE DECODER 

The TC74HC138A is a high speed CMOS 3-to-8 
DECODER fabricated with silicon gate C 2 MOS 
technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

When the device is enabled, 3 Binary Select inputs (A,B 
and C) determine which one of the outputs (Y0-Y1) will 
go low. 

When enable input Gl is held low or either G2A or G2B 
is held high, decoding function is inhibited and all outputs 
go high. 

Gl, G2A, and G2B inputs are provided to ease cascade 
connection and for use as an address decoder for memory 
systems. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed t pd =16ns(Typ.)at V CC =5V 

•Low Power Dissipation I(X=4/i A(Max.)at Ta=25°C 

• High Noise Immunity V NIH =V X1L 28% V cc (Min.) 

• Output Drive Capability 10 LSTTL Loads 

• Symmetrical Output Impedance *•* | Iqh l = IoL = 4mA(Min.) 

• Balanced Propagation Delays tpLH^ 5 tpHL 

• Wide Operating Voltage Range ••• (opr)=2V— 6V 

• Pin and Function Compatible with 74LS138. 




IEC LOGIC SYMBOL 




Y0 

Y1 

Y2 

Y3 

Y4 

Y5 

Y6 

Y7 
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TRUTH TABLE 


INPUTS 

OUTPUTS 

SELECTED OUTPUT 

ENABLE 

SELECT 

YO 

Y1 

Y2 

Y3 

Y4 

Y5 

Y6 

Y7 

G1 

G2A 

G2B 

C 

B 

A 

L 

a 

B 

B 

X 

X 

H 

H 

H 



H 

H 

H 

NONE 

b 

a 

B 

B 

X 

X 


B 

B 



H 

H 

H 

NONE 

X 

a 


B 

B 

B 

H 

H 


B 

B 

H 

H 

H 

NONE 

H 

L 

L 

L 

L 

L 

L 

B 


B 

B 

H 

B 

B 

YO 

O 

L 

L 

L 

L 

B 

B 

L 

B 

B 

H 

B 


B 

Y1 

n 

L 

L 

B 


L 

H 

H 

B 

B 


B 

H 

H 

Y2 

o 

a 

B 

B 




B 

B 

L 


B 

B 

B 

Y3 

D 

S 

B 

B 

L 

L 

B 

B 

B 

H 

L 

B 


B 

Y4 

a 

L 

L 

B 

L 


B 

B 

B 

B 

B 

L 


B 

Y5 

D 

L 

L 



L 

B 

B 

B 

B 

B 

B 

L 

B 

Y6 

H 

L 

L 



H 

H 

B 

B 

B 

B 

B 


B 

Y7 


X : Don't Care 


LOGIC DIAGRAM 
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ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

— 0-5 ~ 7 

V - 

DC Input Voltage 

V, N 

-0.5 ~V cc +0.5 

V 

DC Output Voltage 

V OlT 

-0.5 ~V cc +0.5 

V 

Input Diode Current 

! ik 

±20 

m A 

Output Diode Current 

^OK 

±20 

mA 

DC Output Current 

1(X.T 

±25 

mA 

DC V cc /Ground Current 

^CC 

±50 

mA 

Power Dissipation 

Pd 

500(DIP)*/180(MFP) 

mW 

Storage Temperature 

Tstg 

-65 — 1 50 

°C 

Lead Temperature lOsec 

T L 

300 

°C 


*500mYV in the range of Ta= 
-40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2 - 6 

V 

Input Voltage 

V,N 

i 

o 

V 

Output Voltage 

Volt 

0 ~ V cc 

V 

Operating Temperature 

Topr 

-40 - 85 

°C 

Input Rise and Fall Time 

: 

tr, tf 

0 ~ 1000(V CC =2.0V) 

0 ~ 500(V CC =4.5V) 

0 ~ 400(V CC =6.0V) 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 ~85 C C | 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V,|, 


2.0 

4.5 

6.0 

1.5 

3. 15 
4.2 



1.5 

3. 15 
4.2 

- 


Low-Level 

Input Voltage 

V,L 


2.0 

4.5 

6.0 

_ 

_ 


0.5 

1.35 

1.8 

- 

0.5 

1.35 

1.8 


High-Level 
Output Voltage 

Von 

Vix = 
V|||OrV, L 

Iqi ——20 // A 

2.0 

4.5 

6.0 

1.9 

4.4 

5.9 

2.0 

4.5 

6.0 

- 

1.9 
4.4 

5.9 

- 

V 

Ion ~~4 mA 
Ion =-5. 2mA 

4.5 

6.0 

4. 18 

5. 68 

4.31 

5.80 

_ 

4.13 

5. 63 

— 

Low-Level 

Output Voltage 

V (]L 

V|\ = 
V|H°rV|,. 

lot, =20 u A 

2.0 

4.5 

6.0 

- 

0.0 

0.0 

0.0 

0. 1 

0. 1 

0. 1 

- 

0. 1 

0. 1 

0. 1 

V 

I Oi. =4 mA 
lot. =5. 2mA 

4.5 

6.0 


0. 17 

0. 18 

0. 26 

0. 26 

: 

0. 33 

0. 33 

Input Leakage Current 


V| N =V CC or GND 

6.0 

- 

- 

±0. 1 

- 

±1.0 

U A 

Quiescent Supply Current 

IfC 


6.0 

- 

- 

4.0 

- 

40.0 







TC74HC1 38AP/AF/AFN 


AC ELECTRICAL CH AR ACTERISTICS(C L =15pF, V cc =5V,Ta=25°C) 


PARAMETER 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Output Transition Time 

tTUI 

t'nil. 


- 

4 

8 

ns 

Propagation Delay Time 
(A.B.C-Y) 

t j)U I 
tpllL 


i 

16 

26 

Propagation Delay Time 
(G,G-Y) 

tpl.l 1 
t pi 11. 

i 

- 

15 

25 

i 


AC ELECTRICAL CH A R ACTE RISTICS(C L =50pF / Input t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 ~85°C 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Output Transition Time 

t TIJ 1 
t T\ IL 


2.0 

4.5 

6.0 

- 

30 

8 

7 

75 

15 

13 

- 

95 

19 

16 

ns 

Propagation Delay Time 
(A.B.C-Y) 

t pLH 

1 pi IL 


2.0 

4.5 

6.0 

- 

70 

19 

16 

150 

30 

26 

- 

190 

38 

32 

Propagation Delay Time 
(G,G-Y) 

t pUl 

t PLH 


2.0 

4.5 

6.0 

- 

65 

18 

15 

145 

29 

25 

- 

180 

36 

31 

Input Capacitance 

C,x 


- 

5 

10 

- 

10 

pF 

Power Dissipation Capacitance 

Cpd(1) 


- 

47 

- 

! 

- 


Noted) Ch) is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 
tcc (fill =C PD • V CE • f IX +I CC 
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3-TO-8 LINE DECODER 

The TC74HCT138A is a high speed CMOS 3-to-8 
LINE DECODER fabricated with silicon gate C 2 MOS 
technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

This device may be used as a level converter for interfacing 
TTL or NMOS to High Speed CMOS. The inputs are 
compatible with TTL, NMOS and CMOS output voltage levels. 

When the device is enabled, 3 Binary Select inputs (A,B 
and C) determine which ope of the outputs (Y0-Y1) will 

go low. 

When enable input G1 is held low or either G2A or G2B 
is held high, decoding function is inhibited and all outputs 
go high. 

Gl, G2A, and G2B inputs are provided to ease cascade 
connection and for use as an address decoder for memory 
systems. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed tpd=17ns(Typ.)at Vcc=5V 

•Low Power Dissipation Icc=4# A(Max.)at Ta=25°C 

• Compatible with TTLoutputs** Vih =2V (Min.) 

Vil =0.8V(Max.) 

• Wide interfacing ability LSTTL, NMOS, CMOS 

• Output Drive Capability 10 LSTTL Loads 

• Symmetrical Output Impedance ••• | Ioh ! =IoL=4mA(Min.) 

• Balanced Propagation Delays tpLH=? t p HL 

• Pin and Function Compatible with 74LS138. 



IEC LOGIC SYMBOL 
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I U/4HC 1 1 38 AP/ Ah /Ah N 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

V CC 

-0.5-7 

V 

DC Input Voltage 

V,N 

-0.5 ~V cc +0.5 

V 

DC Output Voltage 

V OLT 

-0.5 -Vcc+0.5 

V 

Input Diode Current 

I|K 

±20 

mA 

Output Diode Current 

*OK 

±20 

mA 

DC Output Current 

^OLT 

±25 

mA 

DC V cc /Ground Current 

*CC 

±50 

mA 

Power Dissipation 

Pd 

500(DIP)*/180(MFP) 

mW 

Storage Temperature 

ho 

to 

-65 -150 

°C 

Lead Temperature lOsec 


300 

°C 


*500mW in the range of Ta- 
-40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

v cc 

4.5 - 5.5 

V 

Input Voltage 

V,N 

o~v cc 

V 

Output Voltage 

V OLT 

0 — v cc 

V 

Operating Temperature 

Topr 

-40 - 85 

°c 

Input Rise and Fall Time 

tr,tf 

0 - 500 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25‘C 

Ta=-40 ~85t: 

UNIT 

v cc 


TYP. 

MAX. 


MAX. 

High-Level 

Input Voltage 

V, H 


4.5 
l 

5.5 

t. 

- 


2.0 

- 

V 

Low-Level 

Input Voltage 

V, L 


4.5 
l 

5.5 


- 

0.8 

- 

0.8 

V 

High-Level 
Output Voltage 

Vqh 

Vix = 

V 1H orViL 

Iai == “20 U A 

4.5 

4.4 

4.5 

- 

4.4 

- 

V 

lap-4 m A 

4.5 

4. 18 

4.31 

- 

4.13 

- 

High-Level 
Output Voltage 

Vql 

VIN = 

v IH orV| L 

Ini =20 U A 

4.5 

- 

0.0 

0.1 

- 

0.1 

V 

la =4 mA 

4.5 

- 

0. 17 

0. 26 

- 

0.33 

Input Leakage Current 

I IN' 

Vix=Vccor GND 

5.5 

- 

- 

±0. 1 

- 

±1.0 

uA 

Quiescent Supply Current 

Icc 

Vix -Vccor GND 

5.5 

- 

- 

4.0 

- 

40.0 

Alec 

PER INPUT:M\=0.5Vor 2.4V 
OTHER INPUT :V cc or GND 

5.5 

- 

- 

2.0 

- 

2.9 

mA 
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AC ELECTRICAL CH AR ACTERISTICS(C L = 15pF,V cc =5V,Ta=25°C) 


PARAMETER 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Output Transition Time 

t?LH 

fc THL 


- 

4 

8 

ns 

Propagation Delay Time 
(A,B,C-Y) 

t pUI 

toHL 


- 

17 

28 

Propagation Delay Time 
(Gl-Y) 

t pL!l 

fc oHL 



15 

25 

Propagation Delay Time 
(G2-Y) 

tphH 

tpHL 


- 

17 

28 


AC ELECTRICAL CHAR ACTERISTICS(C L =50pF, Input t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25‘G 

Ta=-40 ~85t: 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Output Transition Time 

fc TLH 


4.5 

- 

8 

15 

- 

19 


Whl 


5.5 


7 

14 


18 


Propagation Delay Time 

t pLH 


4.5 

- 

21 

33 

- 

44 


(A.B-.C-Y) 

tpHL 


5.5 

— 

18 

30 

- 

40 

ns 










Propagation Delay Time 

tpLH 


4.5 

- 

19 

30 

- 

38 


(Gl-Y) 

t pHL 


5.5 

— 

17 

27 

— 

34 


Propagation Delay Time 

tpLH 


4.5 

- 

22 

33 

- 

41 


(G2-Y) 

tpHL 


5.5 

- 

20 

30 

_ 

37 


Input Capacitance 

C|N 


- 

5 

10 

- 

10 

pF 

Power Dissipation Capacitance 

Gpp(l) 


- 

55 

- 

- 

- 


Note(l) Cpo is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

i c'cw =c i i d * v cr* f iN +I a: 
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DUAL 2-TO-4 LINE DECODER 

The TC74HC139A is a high speed CMOS 2 to 4 LINE 
DECODER/DEMULTIPLEXER fabricated with silicon 
gate C 2 MOS technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

The active low enable input can be used for gating or it 
can be used as a data input for demultiplexing 
applications. 

When the enable input is held “H”, all four outputs are 
fixed at a high logic level independent of the other inputs. 

All inputs are equipped with protection circuits against 
static discharge or trasient excess voltage. 

FEATURES: 

• High Speed tpd=16ns(typ.)at V CC =5V 

• Low Power Dissipation I cc =4# A(Max.)at Ta=25°C 

• High Noise Immunity V N | H ~^nil =: 28% V(x(Min.) 

• Output Drive Capability 10 LSTTL Loads 

• Symmetrical Output Impedance — 1 1 ohI~Ioi. =4m A(Min. ) 

• Balanced Propagation Delays tpLH^tpHL 

• Wide Operating Voltage Range — Vcc(opr)=2V~6V 

• Pin and Function Compatible with 74LS139 


IEC LOGIC SYMBOL 
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ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5-7 

V 

DC Input Voltage 

V 1N 

-0.5 ~V cc +0.5 

V 

DC Output Voltage 

V OUT 

-0-5 — Vqc+0.5 

V 

Input Diode Current 

I|K 

±20 

mA 

Output Diode Current 

^OK 

±20 

mA 

DC Output Current 

^OUT 

±25 

mA 

DC V^/Ground Current 

*CC 

±50 

mA 

Power Dissipation 

p d 

500(DIP)*/180(MFP) 

mW 

Storage Temperature 

T s tg 

-65 -150 

°C 

Lead Temperature lOsec 

T L 

300 

°C 


*500mW in the range of Ta= 
-40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


.PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2-6 

V 

Input Voltage 

V| N 

0 ~ Vcc 

V 

Output Voltage 

V OUT 

0 ~ V^ 

V 

Operating Temperature 

Topr 

-40 - 85 

°C 

Input Rise and Fall Time 

tr, tf 

0 ~ 1000(V CC =2.0V) 

0 ~ 500(Vcc=4.5V) 

0 ~ 400(V OC =6.0V) 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 — 85°C 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V, H 


2.0 

4.5 

6.0 

1.5 

3. 15 
4.2 

- 

- 

1.5 

3. 15 
4.2 

- 

V 

Low-Level 

Input Voltage 

V 1L 


2.0 

4.5 

6.0 

- 


0.5 

1.35 

1.8 

- 

0.5 

1.35 

1.8 

V 

High-Level 
Output Voltage 

Voh 

V|N = 
V| H °rV| L 

9 

ii 

i 

to 

o 

> 

2.0 

4.5 

6.0 

1.9 
4.4 

5.9 

2.0 

4.5 

6.0 

- 

1.9 
4.4 

5.9 

- 

V 

Iqh =-4 mA 
Ioh =-5. 2mA 

4.5 

6.0 

4. 18 

5. 68 

4.31 

5. 80 

_ 

4.13 

5. 63 

_ 

Low-Level 

Output Voltage 

VOL 

V,N = 
V.H° r V|L 

Iol = 20 u A 

2.0 

4.5 

6.0 

- 

0.0 

0.0 

0.0 

0.1 

0.1 

0.1 

- 

0. 1 

0. 1 

0.1 

V 

Iql =4 mA 

I Oi. =5. 2mA 

4.5 

6.0 

_ 

0.17 

0. 18 

0. 26 

0. 26 

_ 

0. 33 

0. 33 

Input Leakage Current 

I IN 

Vjx =Vcc of GND 

6.0 

- 

- 

±0.1 

- 

±1.0 

U A 

Quiescent Supply Current 

Jcc 

Vix = Vcc or GND 

6.0 

- 

- 

4.0 

- 

40.0 
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TC74HC1 39AP/AF/AFN 


AC ELECTRICAL CH AR ACTERI$TIC$(C L = 15pF,V C c=5V,Ta=25 0 C) 


PARAMETER 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Output Transition Time 

tTLH 

^THL 


- 

4 

8 

ns 

Propagation Delay Time 
(A.B-Y) 

tpLH 


- 

12 

22 

Propagation Delay Time 
(G-Y) 

tpLH 

tpHL 


- 

10 

18 


AC ELECTRICAL CHAR ACTE RISTICS(C L =50pF, Input t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 ~85°C 

UNIT 

Voc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Output Transition Time 

tTLH 

t'rHL 


2.0 

4.5 

6.0 

- 

30 

8 

7 

75 

15 

13 

- 

95 

19 

16 

ns 

Propagation Delay Time 
(A, B-Y) 

tpLH 

tpHL 


2.0 

4.5 

6.0 

- 

45 

15 

13 

130 

26 

22 

- 

165 

33 

28 

Propagation Delay Time 
(G-Y) 

tpLH 

tpHL 


2.0 

4.5 

6.0 

- 

39 

13 

11 

110 

22 

19 

- 

140 

28 

24 

Input Capacitance 

Cm 


- 

5 

10 

- 

10 

pF 

Power Dissipation Capacitance 

C PD (1) 


- 

46 

- 

- 

- 


Note(l) Cfd is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

JoCbpd^PD * v 0 C* f IN +I CC /2(per Decoder) 
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TC74 H CT1 39 AP/AF 


DUAL 2-TO-4 LINE DECODER 


The TC74HCT139A is a high speed CMOS 2 to 4 LINE 
DECOpER/DEMULTIPLEXER fabricated with silicon 
gate C MOS technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

This device may be used as a level converter for 
interfacing TTL or NMOS to High Speed CMOS. The 
inputs are compatible with TTL, NMOS and CMOS output 
voltage levels. 

The active low enable input can be used for gating or it 
can be used as a data input for demultiplexing applications. 

When the enable input is held high, all four outputs are 
set to a high logic level independent of the other inputs. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed t P d=17ns(typ.)at Vcc=5V 

• Low Power Dissipation Icc=4// A(Max.)at Ta=25°C 

• Compatible with TTL outputs Vjh = 2V(Min.) 

VlL =0.8V(Max.) 

• Wide Interfacing ability LSTTL, NMOS, CMOS 

• Output Drive Capability 10 LSTTL Loads 

• Symmetrical Output Impedance ••• I IoHl=IoL = 4niA(Min.) 

• Balanced Propagation Delays tpLH^pHL 

• Pin and Function Compatible with 74LS139 


IEC LOGIC SYMBOL 


u-BL 

1B-121— 2 
IQ -ill& 

2A Jii_ 

2B-HS— 

2Q (1$lh 



^HLiyo 
^1-171 
2 ^-1Y2 
3^-173 
^^12-270 

iaUL 2 vi 

\il8i -2Y2 

Mai. 2 ^ 





^laLivo 

.w-m 

2 

-mbl 2Yo 

MULjJyi 

M!SL 2 ^ 

Mai. 2 Y3 



1 G 1 

1 A 2 C 
1 B 3 C 
1 Y0 4 C 
iVl 5 C 
1 Y2 6 C 
1 Y3 7 C 
QND 8 C 



3 14 2 A 
3 13 2 B 

3 12 2 Vo 
3 11 2 Vi 
3 10 2 V 2 
3 9 2 V 3 


(TOP VIEW) 


TRUTH TABLE 


INPUTS 

OUTPUTS 

SELECTED 

OUTPUT 


SELECT 


Q 



m 

□ 

□ 

n 

□ 

D 

5 

□ 

□ 

□ 

NONE 

L 

m 

m 

D 

□ 

□ 

□ 

YO 

L 

m 

D 

□ 

n 

a 

□ 

Y1 

L 

□ 

D 

□ 

□ 

D 

□ 

Y2 

L 

□ 

□ 

□ 

□ 

□ 

n 

Y3 


X : Don’t care 
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TC74HCT139AP/AF 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5-7 

V 

DC Input Voltage 

V,x 

-0.5 ~V cc +0.5 

V 

DC Output Voltage 

V OLT 

-0.5 ~V cc +0.5 

V 

Input Diode Current 

I.K 

±20 

mA 

Output Diode Current 

*OK 

±20 

mA 

DC Output Current 

I OUT 

±25 

mA 

DC V^/Ground Current 

l CC 

±50 

mA 

Power Dissipation 

P D 

500(DIP)*/180(SOIC) 

mW 

Storage Temperature 

Tstg 

-65 -150 

°C 

Lead Temperature lOsec 

T l 

300 

°C 


*500mW in the range of Ta= 
-40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

4.5 - 5.5 

V 

Input Voltage 

V,N 

> B 

l 

o 

V 

Output Voltage 

V OUT 

o — v cc 

V 

Operating Temperrature 

Topr 

-40 - 85 

°c 

Input Rise and Fall Time 

tr t If 

0 - 500 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 ~85°C 


Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V, H 


KB 

M 


■ 


2.0 

- 

V 

Low-Level 

Input Voltage 

V, L 


KB 

H 

s 

B 


B 



High-Level 
Output Voltage 

Voh 

V|N = 

V|H or V|L 

Ioh =~20 u A 

m 


mm 

- 

warn 

- 

V 

I oh =-4 mA 

KB 


n 

- 

4.13 

- 

Low-Level 

Output Voltage 

VOL 

V| N = 
VlHorViL 

Iql =20 u A 

4.5 

- 

0.0 

0.1 

- 

0.1 

V 

I ol =4 m A 


- 



- 


Input Leakage Current 

I IN 

Vin =Vcc or GND 

EH 

- 

- 


- 


liA 

Quiescent Supply Current 

Icc 

Vin = Vcc or GND 

5.5 

- 

- 

4.0 

- 

40.0 

Alee 

PER INPUT: Vin =0. 5V or 2.4V 
OTHER INPUT:Vcc or GND 

5.5 

- 

- 

2.0 

- 

2.9 

mA 
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TC74HCT139AP/AF 


AC ELECTRICAL CHARACTERISTICS(C L =15pF,V cc =5V,Ta=25 0 C) 


PARAMETER 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Output Transition Time 

tTLH 

^THI. 


- 

4 

12 

ns 

Propagation Delay Time 
(A.B-Y) 

^pLH 

t pHL 


- 

15 

25 

Propagation Delay Time 
(G-Y) 

tpLH 

t D HL 



14 

23 


AC ELECTRICAL CHAR ACTERISTICS(C L =50pF, Input t r =t f =6ns) 





■ 


inagggMa 


Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Output Transition Time 

Hlh 


4.5 

- 

8 

15 

- 

19 


t THL 


5.5 


7 

14 


17 


Propagation Delay Time 
(A, B-Y) 

tpLH 

tpHL 


4.5 

5.5 

- 

19 

16 

30 

27 

- 

38 

35 

ns 

Propagation Delay Time 

t pLH 


4.5 

- 

17 

27 

- 

34 


(G-Y) 

^pHL 


5.5 

— 

14 

25 

— 

31 


Input Capacitance 

ClN 


- 

5 

10 

- 

10 

pF 

Power Dissipation Capacitance 

Cp D (l) 


- 

40 

- 

- 

- 


Note(l) Cpo is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

I OCfcpd =c ro • Vqc- f lN +I 0C /2(per Decoder) 
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TC74HC147AP/AF 


10-TQ-4 LINE PRIORITY ENCODER 

The TC74HC147A is a high speed CMOS LINE ENCODER 
fabricated with silicon gate C 2 MOS technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

The TC74HC147A is 10-to-4 line priority encoder. 

All data inputs and outputs of HC147A are active when 

low. 

The HC147A detects a low on the highest order among nine input 
signals and outputs the corresponding signal position in BCD. The 
implied decimal zero condition requires no input condition, as zero is 
encoded when all nine data lines are high. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed t pd =15ns(Typ.)at Vcc=5V 

• Low Power Dissipation Icc = 4# A (Max.) at Ta=25°C 

• High Noise Immunity V N |n =V N | L 28% Vcc(Min.) 

• Output Drive Capability 10 LSTTL Loads 

• Symmetrical Output Impedance ••• | Iqii |=IoL == 4mA(Min.) 

• Balanced Propagation Delays tpLH^ 

• Wide Operating Voltage Range •** Vcc (opr)=2V~6V 

• Pin and Function Compatible with 74LS147. 



Vcc 

NC 

D 

3 

2 

1 

9 

A 



(TOP VIEW) 
NC:N0 CONNECTION 


IEC LOGIC SYMBOL 



A 

B 

C 

D 
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TC74HC147AP/AF 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

v cc 

-0.5 -7 

V 

DC Input Voltage 

V,N 

-0.5 ^(£+0.5 

V 

DC Output Voltage 

V OLT 

-0.5 — Vq^+0.5 

V 

Input Diode Current 

I.K 

±20 

mA 

Output 'Diode Current 

^OK 

±20 

mA 

DC Output Current 

^OLT 

±25 

mA 

DC V^/Ground Current 

J CC 

±50 

mA 

Power Dissipation 

Pd 

500(DIP)*/18Q(SOIC) 

mW 

Storage Temperature 

Tstg 

-65 -150 

°C 

Lead Temperature lOsec 

Tl 

300 

°C 


*500mW in the range of Ta= 
~40°C- 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300mW. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2 - 6 

V 

Input Voltage 

V,x 

0 — Vcc 

V 

Output Voltage 

V 01T 

0 ~ Vcc 

V 

Operating Temperature 

T 0 pr 

-40 - 85 

°C 

Input Rise and Fall Time 

tr, tf 

0 ~ 1000(V CC =2.0V) 

0 ~ 500(V CC =4.5V) 

0 ~ WOCV^O.OV) 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25t: 


UNIT 



TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V|H 




■ 

- 

■ 

- 


Low-Level 

Input Voltage 

V„. 


2.0 

4.5 

6.0 


- 

0.5 

1.35 

1.8 

- 

0.5 

1.35 

1.8 

V 

High-Level 
Output Voltage 

Voh 

V[N = 
V, H orV| L 

Ioh =-20^ A 

2.0 

4.5 

6.0 

1.9 
4.4 

5.9 

2.0 

4.5 

6.0 

- 

1.9 
4.4 

5.9 

- 

V 

I OH =-4 mA 
Ioh =-5. 2 mA 

4.5 

6.0 

4.18 

5. 68 

4.31 

5. 80 

: 

4. 13 

5. 63 


Low-Level 

Output Voltage 

Vq. 

V,\ — 

V IH° rV IL 

Iol =20 u A 

2.0 

4.5 

6.0 

- 

0.0 

0.0 

0.0 

0.1 

0.1 

0.1 

- 

0.1 

0.1 

0. 1 

V 

Iql =4 mA 

I ol =5. 2 mA 

4.5 

6.0 

: 

0. 17 

0. 18 

0. 26 

0. 26 


0. 33 

0. 33 

Input Leakage Current 

I IN 

Vin =Voc or GND 

6.0 

- 

- 

±0. 1 

- 

±1.0 

u. A 

Quiescent Supply Current 

kc 

V|\ = Vcc or GND 

6,0 

- 

- 

4.0 

- 

40.0 
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TC74HC147AP/AF 


AC ELECTRICAL CH AR ACTERISTIC$(C L =15pF,V cc =SV,Ta=25°C) 


PARAMETER 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Output Transition Time 

tTLH 

hHL 


- 

4 

8 

ns 

Propagation Delay Time 

t pLH 

fc DHL 


- 

15 

25 


AC ELECTRICAL CHAR ACTERISTICS(C L =50pF, Input t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 ~85°C 


Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 




2.0 

- 

30 

75 

- 

95 


Output Transition Time 

tTLH 


4.5 

- 

8 

15 

- 

19 



tTHL 


6.0 

- 

7 

13 

- 

16 

ns 


t 


2.0 

- 

60 

150 

- 

190 

Propagation Delay Time 

tpLH 


4.5 

- 

18 

30 

- 

38 



tpHL 


6.0 

~ 

15 

26 


33 


Input Capacitance 

ClN 


_ 

5 

10 

- 

10 

pF 

Power Dissipation Capacitance 

C po ( 1 ) 


- 

24 

- 

- 

- 


Note(l) Cpd is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

^CC 6pd PD * V 0C * f IX +I CC 
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TC74HC148AP/AF/AFN 


8-TO-3 LINE PRIORITY ENCODER 

The TC74HC148A is a high speed CMOS 8-to-3 LINE 
ENCODER fabricated with silicon gate C 2 MOS technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

All data inputs and outputs of these encoders are active 
when low. 

The encoder detects a low on the highest order among eight input 
signals and outputs the corresponding signal position in binary code. 

Enable Input El and Enable Output EO are used to easily 
cascade without using external circuits. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed tpd=15ns(Typ.)at Vcc=5V 

• Low Power Dissipation Icc=4/i A(Max.)at Ta=25°C 

• High Noise Immunity •*” \^iih=Vnil= 28% Vcc(Min.) 

• Output Drive Capability 10 LSTTL Loads 

• Symmetrical Output Impedance-” | Ion | =IoL=4mA(Min. ) 

• Balanced Propagation Delays tpui^ t p m. 

• Wide Operating Voltage Range ••• Vcc(opr)=2V~6V 

• Pin and Function Compatible with 74LS 148 



4 1C 

— — | 

16 Vcc 

5 2 C 


] 15 EO 

6 3 C 


] 14 GS 

7 4 C 


3 13 3 

El 5 C 


3 12 2 

A2 6 C 


3" 1 

A1 7 C 


310 0 

GND 8 C 


3 9 AO 

(TOP VIEW) 


IEC LOGIC SYMBOL 


0 

1 

2 

3 

4 

5 

6 
7 


El 


(11) 


(12) 


(13) 


(1) 



(2) 



(3) 


(4) 

fca 

(5) 



HPRI/BIN | 

0/Z10 10- 

- >1 

1/211 11- 

- 

CM 

CM 

O 

- 

3/Z13 13j 

_ 


18 

4/Z14 14- 


5/216 15- 

a 

6/Z16 16- 

- 

7/Z17 17- 

- 


la 

V18 

2 a 

ENa 

4a 


(15) 

(14) 


J9 )_ 

JZL 

( 6 ) 


EO 

GS 


AO 

A1 

A2 
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TC74HC148AP/AF/AFN 


TRUTH TABLE 






TC74HC148AP/AF/AFN 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5-7 

V 

DC Input Voltage 

V IN 

-0.5 -Vq; +0.5 

V 

DC Output Voltage 

V OLT 

-0.5 ~V cc +0.5 

V 

Input Diode Current 

*IK 

±20 

mA 

Output Diode Current 

*OK 

±20 

rriA 

DC Output Current 

*OUT 

±25 

mA 

DC VQQ/Ground Current 

*CC 

±50 

mA 

Power Dissipation 


500(DIP)*/180(SOIC) 

mW 

Storage Temperature 

Tstg 

-65 -150 

°C 

Lead Temperature lOsec 


300 

°C 


*500mW in the range of Ta= 
-40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2 - 6 

V 

Input Voltage 

V,N 

0 — Vcc 

V 

Output Voltage 

V OUT 

0 ~ v cc 

V 

Operating Temperature 

Topr 

-40 ~ 85 

°c 

Input Rise and Fall Time 

t r , tf | 

0 ~ 1000(V CC =2.0V) 

0 ~ 500(V CC =4.5V) 

0 ~ 400(V CC =6.0V) 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25t 

Ta=-40 -85^ 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V,H 


2.0 

4.5 

6.0 

1.5 

3. 15 
4.2 

- 

_ 

1.5 

3. 15 
4.2 

- 

V 

Low-Level 

Input Voltage 

V,L 


2.0 

4.5 

6.0 

- 

- 

0.5 

1.35 

1.8 

- 

0.5 

1.35 

1.8 

V 

High-Level 
Output Voltage 

Voh 

V,N = 
V| H °rV|L 

Ioh -“20// A 

2.0 

4.5 

6.0 

1.9 
4.4 

5.9 

2.0 

4.5 

6.0 

- 

1.9 
4.4 

5.9 


V 

I OH =-4 mA 

I OH =-5. 2mA 

4.5 

6.0 

4.18 j 
5.68 ; 

4.31 

5. 80 

: 

4.13 

5. 63 

: 

Low-Level 

Output Voltage 

Vql 

V|\ — 
V| H orV 1L 

Iol =20 <|A 

2.0 

4.5 

6.0 

- 

0.0 

0.0 

0.0 

0. 1 

0.1 

0.1 

- 

0. 1 

0. 1 

0. 1 

V 

Iql =4 mA 
Iol =5. 2mA 

4.5 

6.0 

: 

0. 17 

0. 18 

0. 26 

0. 26 

_ 

0. 33 

0. 33 

Input Leakage Current 

I IN 

V[\ = Vcc ° r GND 

6.0 

- 

- 

±0.1 

- 

±1.0 

A A 

Quiescent Supply Current 

Icc 

Vj\; —Vcc or GND 

6.0 

- 

- 

4.0 

- 

40.0 
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TC74HC148AP/AF/AFN 


AC ELECTRICAL CH AR ACTERISTICS(C L = 15pF,V cc =5V,Ta=25°C) 


PARAMETER 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Output Transition Time 

f TUI 
t'THL 


- 

4 

8 

ns 

Propagation Delay Time 
(IN-AO, A1,A2) 

tpLH 

tpHL 


- 

15 

25 

Propagation Delay Time 
(IN-EO.ES) 

tpLH 

tpHL 


- 

15 

25 

Propagation Delay Time 
(EI-EO) 

tpLH 

tpHL 


- 

11 

19 

Propagation Delay Time 
(EI-GS) 

tpL H 
tpHL 


- 

11 

19 

Propagation Delay Time 
(EI-A0,A1,A2) 

tpl.H 
.. , tfiHt 



11 

19 


AC ELECTRICAL CH A R ACT ERISTICS (CL=50pF, Input tr=tf=6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 

Vcc 

Ta=25°C 

Ta=-40 ~85°C 

UNIT 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Output Transition Time 

tTLH 

tTHL 


2.0 

4.5 

6.0 

- 

30 

8 

7 

75 

15 

13 



95 

19 

16 

ns 

Propagation Delay Time 
(IN-AO, A1,A2) 

tpLH 

tpHL 


2.0 

4.5 

6.0 

- 

52 

19 

15 

150 

30 

26 


190 

38 

33 

Propagation Delay Time 
(IN~EO,GS) 

tpLH 

tpHL 


2.0 

4.5 

6.0 

- 

52 

19 

15 

150 

30 

26 


190 

38 

33 

Propagation Delay Time 
(EI-EO) 

tpLH 

tpHL 


2.0 

4.5 

6.0 

- 

40 

14 

11 

115 

23 

20 

i — 

i ~ 

145 

29 

25 

Propagation Delay Time 
(EI-GS) 

tpLH 

tpHL 


2.0 

4.5 

6.0 

- 

40 

14 

12 

115 

23 

20 

| - 

145 

29 

25 

Propagation Delay Time 
(EI-A0,A1,A2) 

t pLH 
tpHL 


2.0 

4.5 

6.0 

- 

40 

14 

12 

115 | ~ 

23 l ~ 

20 1 ~ 

145 

29 

25 

Input Capacitance 

Cix 


- 

5 

10 ! - 

10 

pF 

Power Dissipation Capacitance 

CpD 


- 

55 

- | 

- 


Noted) Cr) is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

ICCtpd=CpD • V<x • fix +Ioc 
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TC74HC148AP/AF/AFN 


TYPICAL APPLICATION 


4-bit CASCADE CONNECTION 


15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 



IN = "H" 
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TC74HC151AP/AF/AFN 


8-CHANNEL MULTIPLEXER 

The TC74HC151A is a high speed CMOS 8-CHANNEL 
MULTIPLEXER fabricated with silicon gate C 2 MOS 
technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

One of eight date input signals (D0-D7) is selected by 
decoding of the three-bit address input (A, B, C). The 
selected data appears on two outputs : non-inverting (Y) 
and inverting (W). 

The strobe input provides two output conditions ; a low 
level on the strobe input transfers the selected data to the 
outputs. A high level on the strobe input sets the Y output 
low and the W output high without regard to the data or 
select input conditions. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed t pd =15ns(typ.)at V CC =5V 

• Low Power Dissipation Iqq=4u A (Max.) at Ta=25°C 

• High Noise Immunity V^h =V\i^28% Vqq (Min.) 

• Output. Drive Capability 10 LSTTL Loads 

•Symmetrical Output Impedance *** 1 1 oh I ~IoL = 4mA(Min.) 

• Balanced Propagation Delays t p ^H 1=1 t P HL 

• Wide Operating Voltage Range ••• Vcc (opr.)=2V~6V 

• Pin and Function Compatible with 74LS151 



PIN ASSIGNMENT 


03 1 c 

r-v^n 

J 16 Vcc 

02 2 c 


] 15 D4 

01 3 [ 


] 14 D5 

DO 4 C 


2 13 D6 

Y 5C 


2 12 D7 

W 6 [ 


2 11 A 

ST 7 [ 


2 1° B 

GND 8 £ 


2 9 c 

(TOP VIEW) 



TRUTH TABLE 


INPUTS 

OUTPUTS | 

SELECT 

STROBE 

y 

w 

rcz 

B 

A 

ST 


mm 

MM 

mm 

H 

L 

H 

Kfl 

■9 

■9 

m 

DO 

DO 

.19 

mm 

H 

1 

D1 

D1 

■9 

H 

■ 

1 


D2 

mm 

H 


■y;>M 


D3 

H 

L 




D4 

H 

L 

H 



D5 

H 

H 

L 

mm 


D6 

H 

H 

H 

n 


D7 


X : Don't care 
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SYSTEM DIAGRAM 
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TC74HC151AP/AF/AFN 
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TC74HC1 51 AP/AF/AFN 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

—0.5 ~ 7 

V 

DC Input Voltage 

V|\ 

-0.5 ~V a .+0.5 

V 

DC Output Voltage 

Voo- 

-0.5 ~V cc +0.5 

V 

Input Diode Current 

*IK 

±20 

mA 

Output Diode Current 

I® 

±20 

m A 

DC Output Current 

*out 

±25 

mA 

DC V cc /Ground Current 

T ! 

A cc 

±50 

mA 

Power Dissipation 

Po 

500(DIP)*/180(MFP) 

mW 

Storage Temperature 

Tstg 

-65 — 1 50 

°C 

Lead Temperature lOsec 

T,. 

300 

°c 


*500mW in the range of Ta= 
-40 o C~~ 65°C. From Ta=65°C 
to 85°C a derating factor of 
~10mVV/°C shall be applied 
until 300m VV. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2 ~6 _ 

V 

Input Voltage 

Vj\ 

u 

l 

o 

V 

Output Voltage 

V ()UT 

0 ~ V tc 

V 

Operating Temperature 

Topr 

-40 - 85 

°C 

Input Rise and Fall Time 

tr. tf 

0 ~ 1000(V CC =2.0V) 

0 ~ 500(V CC =4.5V) 

0 ~ 400(V tc =6.0V) 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25t: 

Ta=-40 ~85°C 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V„| 


2.0 

4.5 

6.0 

1.5 

3. 15 
4.2 

- 

- 

1. 5 

3. 15 
4.2 

- 

V 

Low-Level 

Input Voltage 

V„. 


2.0 

4.5 

6.0 

- 


0.5 

1.35 

1.8 

- 

0.5 

1.35 

1.8 

V 

High-Level 
Output Voltage 

V«H 

V,N = 
VinorV,, 

Iqi ——20 A 

2.0 
4.5 
6.0 | 

1.9 
4.4 

5.9 

2.0 

4.5 

6.0 

- 

1.9 
4.4 

5.9 

- 

- 

V 

Ion =~4 mA 
Ion =-5. 2mA 

1 4. 5 
6.0 

4. 18 

5. 68 

4.31 

5. 80 

_ 

! 4.13 
! 5. 63 

i _ 

Low-Level 

Output Voltage 

V a . 

V|N = 
VmorV IL 

la =20 u A 

2.0 ' 
4. 5 
6.0 

i ~ 

0.0 

0.0 

0.0 

0.1 

0. 1 

0. 1 

I - 

! ~ 
i - 

i o.i 
! o. i 

0. 1 

V 

I()l. =4 mA 
Iql =5. 2mA 

4. 5 
6.0 

! — 

; o. n 

1 0. 18 

0.26 

0. 26 

! - 

0. 33 
0.33 

Input Leakage Current 

I IN 

Vjx =V CC or GND 

6.0 

i 

i - 

±0. 1 i ~ 

±1.0 

«A 

Quiescent Supply Current 

Icc 

Vj\ ~V(x or GND . 6.0 

| - 

- ! 4.0 ! - 

I 40.0 
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TC74HC151AP/AF/AFN 


AC ELECTRICAL CH ARACTERISTICS(C L = 15pF,V cc =5V,Ta=25 0 C) 


PARAMETER 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Output Transition Time 

t TU 1 

tniL 


- 

4 

8 

ns 

Propagation Delay Time 
(D-Y) 

LI I 
tplll. 


- 

15 

24 

Propagation Delav Time 
(D-W) 

tplJI 

tpllL 


- 

15 

24 

Propagation Delay Time 

(ST-Y) 

tplll 

tuHL 


- 

10 

17 

Propagation Delav Time 

(ST-W) 

tpUl 

tplll. 


- 

10 

17 

Propagation Delav Time 

(A, B, C-Y) 

tpLH 

tplll. 


- 

19 

31 

Propagation Delav Time 

(A, B, C-W) 

tpl.ll 
tpUL ! 


- 

19 

31 


AC ELECTRICAL CH AR ACTERISTICS(C L =50pF , Input t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta = 25°C 

Ta=-40 ~ 85°C 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Output Transition Time 

Wui 

Ithl 


2.0 

4.5 

6.0 

“ 

30 

8 

7 

75 

15 

13 

- 

95 

19 

16 

ns 

Propagation Delay Time 
(D-Y) 

tpLH 

tpllL 


2.0 

4.5 

6.0 

- 

65 

18 

15 

140 

28 

24 

- 

175 

35 

30 

Propagation Delay Time 
(D-W) 

tpLH 

tpUL 


2.0 

4.5 

6.0 

- 

65 

18 

15 

140 

28 

24 

- 

175 

35 

30 

Propagation Delay Time 

(ST-Y) 

tplll 

tpUL 

1 

2.0 

4.5 

6.0 

- 

36 

12 

10 

100 

20 

17 

- 

125 

25 

21 

Propagation Delay Time 

(ST-W) 

tpU 1 
tpl 11. 


2.0 

4.5 

6.0 


36 

12 

10 

100 

20 

17 

- 

125 

25 

21 

Propagation Delav Time 
(A, B, C-Y) 

tpU 1 
tpl IL 


2.0 

4.5 

6.0 


80 

23 

19 

180 

36 

31 

_ 

225 

45 

38 

Propagation Delay Time 

(A, B, C-W) 

tpui 

tpHI. 


2.0 

4.5 

6.0 

- 

80 j 
23 j 
19 

180 

36 

31 i 

- 

225 

45 

38 

Input Capacitance 

ClN i 

- 

5 

10 

- 

10 

pF 

Power Dissipation Capacitance 

Cpd ( 1 ) i 

- 

69 

- 

- 

- 


Note(l) C|^) is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

•cc mx- =c I’D * v ct* f i\ _I cc 
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TC74HC1 53AP/AF/ AF N 
TC74H0253AP/AF /AF N 


TC74HOI53AP/AF/AFN DUAL 4-CHANNEL MULTIPLEXER 

TC74HC253AP/AF/AFN DUAL 4-CHANNEL MULTIPLEXER WITH 3-STATE OUTPUT 


The TC74HC153A and TC74HC253A are high speed 
CMOS DUAL 4-CHANNEL MULTIPLEXERS fabricated 
with silicon gate C 2 MOS technology. 

They achieve the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

The TC74HC153A has standard outputs, while the 
TC74HC253A has 3-state outputs. 

Input data (1C0—1C3, 2C0—2C3) are selected by the two 
address inputs, A and B. 

Separate strobe inputs (1G, 2G) are provided for each of 
the two four-line sections. They can be used to inhibit the 
data outputs. The output of the HC153A is set low, and the 
HC253A output is set to the high impedance state, when 
the strobe inputs are low. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed tpd=12ns(Typ.)at \ 7 qq =5 V 

• Low Power Dissipation Icc = 4/z A(Max.)at Ta=25°C 

• High Noise Immunity V\'IH =Vnil 28 % Vcc (Min. ) 

• Output Drive Capability 10 LSTTL Loads 

• Symmetrical Output Impedance | Iqh | = IoL = 4mA(Min.) 

• Balanced Propagation Delays t pL n 1=7 t P HL 

•Wide Operating Voltage Range ••• Vcc (opr.)=2V^6V 

• Pin and Function Compatible with 74LS153,74LS253 



1G 1 C 


2 16 Vcc 

B 2 [ 


3 15 2G 

1C3 3 C 


3 14 A 

1C2 4 C 


3 13 2C3 

1C1 6 C 


3 12 2C2 

ICO 6 C 


3 11 2C1 

1Y 7 [ 


3 10 2C0 

GND 8 C 


3 9 2Y 

(TOP VIEW) 


IEC LOGIC SYMBOL 


TC74HC153A 



1Y 


2Y 


TC74HC253A 
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TC74HC1 53 AP/ AF/ AF N 
TC74HC253AP/ AF /AF N 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5-7 

V 

DC Input Voltage 

V,N 

-0.5 ~ Vcc +0.5 

v 

DC Output Voltage 

V OLT 

-0.5 ~V cc +0.5 

V 

Input Diode Current 

*!K 

±20 

mA 

Output Diode Current 

*OK 

±20 

mA 

DC Output Current 

^OUT 

±25 

mA 

DC V^/Ground Current 

*CC 

±50 

mA 

Power Dissipation 

p d 

500(DIP)*/180(SOIC) 

mW 

Storage Temperature 

Tstg 

-65 —150 

°C 

Lead Temperature lOsec 

T L 

300 

°c 


*500mW in the range of Ta= 
-40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Voc 

2 - 6 

V 

Input Voltage 

V,N 

0 ~ Vcc 

V 

Output Voltage 

V OUT 

0 Vcc 

V 

Operating Temperature 

Topr 

-40 - 85 

°c 

Input Rise and Fall Time 

t r , tf 

0 ~ 1000(Vcc=2.0V) 

0 ~ 500(Vcc=4.5V) 

0 ~ 400(Vcc=6.0V) 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 ~85\; 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V, H 


2.0 

4.5 

6.0 

1.5 

3. 15 
4.2 

- 

- 

1.5 

3. 15 
4.2 

- 

V 

Low-Level 

Input Voltage 

V,L 


2.0 

4.5 

6.0 

- 

- 

0. 5 

1. 35 
1.8 

- 

0.5 

1.35 

1.8 

V 

High-Level 
Output Voltage 

V OH 

V,N = 
ViH or V|L 

I OH =-20 U A 

2.0 

4.5 

6.0 

1.9 
4.4 

5.9 

2.0 

4.5 

6.0 

- 

1.9 
4.4 

5.9 

- 

V 

I oh = - 4 mA 
Ioh =-5. 2mA 

4.5 

6.0 

4. 18 

5. 68 

4.31 

5. 80 

_ 

4.13 

5. 63 

_ 

Low-Level 

Output Voltage 

Vql 

VlN = 
V| H orV, L 

Iql =20 u A 

2.0 

4.5 

6.0 

_ 

0.0 

0.0 

0.0 

0. 1 

0. 1 

0. 1 

- 

0.1 

0. 1 

0. 1 

V 

I ol =4 mA 
la. =5. 2mA 

4.5 

6.0 

_ 

0. 17 
0.18 

0. 26 

0. 26 

_ 

0. 33 

0. 33 

3-State Output 
Off-State Current 

Ice* 

V,N =V| H or V[ L 

Volt =Vcc ° r GND 

6.0 

- 

- 

±0.5 

- 

±5. 0 

uA 

Input Leakage Current 

I IN 

Vj\ =Vcc or GND 

6.0 

- 

- 

±0. 1 

- 

±1.0 

Quiescent Supply Current 

kc_ 

Vj\ =Vcc or GND 

6.0 

- 

- 

4.0 

- 

40.0 


* TC74HC253A only 
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TC74HC 1 53AP/AF/AF N 
TC74HC253AP/AF / AF N 


AC ELECTRICAL CHARACTERISTICS(C L = 15pF,V cc =5V,Ta=25 < 'C) 


PARAMETER 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Output Transition Time 

t TLH 

tTHL 


- 

4 

8 

ns 

Propagation Delay Time 
(Cn-Y) 

t pLH 
t dHL 


- 

12 

19 

Propagation Delay Time 
(A.B-Y) 

t pLH 
t dHL 


- 

17 

26 

Propagation Delay Time 
(G-Y) * 

t pLH 
t p>HL 


- 

8 

16 

3-State Output Enable Time 
(G-Y) * * 

tpZL 

tnZH 


- 

9 

16 


AC ELECTRICAL CH ARACTERISTICS(C L =50pF, Input t r =t,=6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 ~85°C 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Output Transition Time 

tTLH 

tlHL 


2.0 

4.5 

6.0 

- 

30 

8 

7 

75 

15 

13 

- 

95 

19 

16 

ns 

Propagation Delay Time 
(Cn-Y) 

^pLH 

t pHL 


2.0 

4.5 

6.0 

- 

48 

15 

12 

115 

23 

20 

_ 

145 

29 

25 

Propagation Delay Time 
(A,B-Y) 

t pLH 

tpHL 


2.0 

4.5 

6.0 

- 

68 

20 

16 

150 

30 

26 

- 

190 

38 

33 

Propagation Delay Time 
(G-Y) * 

tpLH 

tpHL 


2.0 

4.5 

6.0 

- 

31 

11 

9 

95 

19 

16 

_ 

120 

24 

20 

3-State Output Enable Time 
(G-Y) * * 

tpZL 

tpZH 


2.0 

4.5 

6.0 

_ 

36 

12 

9 

100 

20 

17 

- 

125 

25 

21 

3-State Output Disable Time 
(G-Y) * * 

l pLZ 

tpHZ 


2.0 

4.5 

6.0 

- 

22 

13 

11 

115 

23 

20 

- 

145 

29 

25 

Input Capacitance 

ClN 


- 

5 

10 

- 

10 

pF 

Power Dissipation Capacitance 

Cpd(1) 

TC74HC153A 

- 

58 

- 

- 

- 

TC74HC253A 

- 

59 

- 

- 

- 


Note(l) Cfd is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current. consumption without load. 

Average operating current can be obtained by the equation: 

I CCfed =G PD ’ V 0C * f IN +I OC 

* for TC74HC153A only 
* * for TC74HC253A only 
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TC74HC154AP 


4 -TO- 16 LINE DECODER 


The TC74HC154A is a high speed CMOS 4 to 16 LINE 
DECODER/DEMULTIPLEXER fabricated with silicon 
gate C 2 MQS technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

A binary code applied to the four inputs A thru D is 
decoded within the device. Depending on the binary code, 
one of sixteen outputs goes low, when both the 
strobe inputs, G1 and G2, are held low. When either 
strobe input is held high, the decoding function is 
inhibited to keep all outputs high. The strobe function 
makes it easy to expand the decoding lines through 
cascading, and simplifies the design of address decoding 
circuits in a memory control system. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed t px} =15ns(typ. )at V(£=5V 

• Low Power Dissipation Icc = 4^ A (Max.) at Ta=25°C 

• High Noise Immunity Yvih = Vxil 28% Vce(Min.) 

• Output Drive Capabilit) 10 LSTTL Loads 

• Symmetrical Output Impedance | Iqh| =IoL=4mA(Min.) 

• Balanced Propagation Delays t p | p *=? t P HL 

• Wide Operating Voltage Range ••• Vqq (opr.)=2V~6V 

• Pin and Function Compatible with 74LS154 




IEC LOGIC SYMBOL 
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TC74HC154AP 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 


-0.5 ~7 

V 

DC Input Voltage 

% 

-0.5 ~V a .+o.5 

V 

DC Output Voltage 


-0.5 ~V cc +0.5 

V 

Input Diode Current 

M 

±20 

mA 

Output Diode Current 

HS9 

±20 

mA 

DC Output Current 

l OLT 

±25 

mA 

DC V cc /Ground Current 

*CC 

±50 

mA 

Power Dissipation 

Pi> 

500* 

mVV 

Storage Temperature 

Tstg 

-65 — 150 

°C 

Lead Temperature lOsec 


300 

°C 


*500mW in the range of Ta= 
-40°C— 65°C. From Ta=65°C 
to 85°G a derating factor of 
-10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

v tc 

2-6 

V 

Input Voltage 

V,N 

0~V cx; 

V 

Output Voltage 

Volt 

o ~ V CC 

V 

Operating Temperature 

Topr 

-40 - 85 

°C 

Input Rise and Fall Time 

t r ,tf 

0— 1000(V<x =2.0V) 

0- 500(V C c=4.5V) 

0- 400(Vcc=6.0V) 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 

Vcc 

Ta=25°C 

Ta=-40— 85°C 

UNIT 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

m 


2.0 

4.5 

6.0 

1. 5 

3. 15 
4.2 

- 

- 

1.5 

3. 15 
4.2 

- 

V 

Low-Level 

Input Voltage 

D 


2.0 

4.5 

6.0 

: 

: 

0.5 

1.35 

1.8 

- 

0.5 

1.35 

1.8 

V 

High-Level 
Output Voltage 

Vai 

V,x= 

V|| 1 or V,L 

la i= ~20// A 

2.0 

4.5 

6.0 


§y 


1.9 
4.4 

5.9 

- 

V 

Ioii=- 4 mA 
I a ,=-5. 2mA 

4.5 

6.0 


■ n 



B 

Low-Level 

Output Voltage 


V,x= 

V|| i or V„. 

I(X.=20j«A 

2.0 

4.5 

6.0 

- 


■ 

- 

B 

V 

Iqi= 4 mA 

I()I =5. 2mA 

4. 5 
6.0 

- 


BeH 

BMI 

B 


Input Leakage Current 

I IN 

V ix =V CC or GXD 

6.0 

- 

■ 

;Bli 



U A 

Quiescent Supply Current 

SS3M 

V| N =V CC or GXD 

6.0 

- 

- 

Mini 

■ 
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TC74HC154AP 


AC ELECTRICAL CH ARACTERISTICS(C L =15pF,V cc =5V,Ta=25°C) 


PARAMETER 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Output Transition Time 

t TUl 
t'n iL 


- 

4 

8 

ns 

Propagation Delay Time 
(A, B, C, D-Y) 

t pLI 1 
tpllL 


■ 

15 

30 

Propagation Delay Time 
(G1.G2-Y) 

tpUI 

tp!IL 


- 

14 

28 

i 


AC ELECTRICAL CHAR ACTE R 1ST ICS(C L =50pF,lnput t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 ~85‘€ 

UNIT 

V CC 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Output Transition Time 

Wlh 

t T\\l 


2.0 

4.5 

6.0 


30 

8 

7 

75 

15 

13 

- 

95 

19 

16 

ns 

Propagation Delay Time 
(A, B, C, D-Y) 

t pLH 

t p!IL 


2.0 

4.5 

6.0 

- 

65 

19 

16 

175 

35 

30 

- 

220 

44 

37 

Propagation Delay Time 
(Gl, G2-Y) 

tpLH 

tpHL 


2.0 

4.5 

6.0 

- 

55 

17 

15 

160 

32 

27 

- 

200 j 
40 1 

34 

Input Capacitance 

Ci\ 


- 

5 

10 

- 

10 

pF 

Power Dissipation Capacitance 

1 Cp D (l) 


! 

57 

- 

- 



Noted) Cpo is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 
l<x (pt>=c PD • V,x • f IX +1 cc 
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TC74HC155AP/AF/AFN 


DUAL 2-TO-4 LINE DECODER/DUAL 3-TO-8 LINE DECODER 


The TC74HC155A is a high speed CMOS DUAL 2 r to-4 
LINE DECODER fabricated with silicon gate C 2 MOS 
technology. 

It achieves the high speed operation similar to equivalent 
LSTTL while maintaining the CMOS low power dissipation. 
It features dual l-to-4 line demultiplexers with individual 
strobe inputs, (1G and 2G), individual data inputs(lC and 
2C)and common binary address inputs(A and B). 

When both decoders are enabled by the strobes, the inverted 
output of 1C data and non-inverted output of 2C data will 
be brought to the selected output pins of each section. 

A l-to-8 line demultiplexer can be easily built up by 
providing a data signal to both the 1C and 2C inputs;the 
output order will be 1Y3(MSB),1Y2,1Y1,1Y0,2Y3,2Y2,2Y 
1,2Y0(LSB). 

This device can be used as a 2-to-4 line decoder or a 3~to 
-8 line decoder when 1C is held high and 2C is held low. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed tpj =12ns(Typ.)at V(£=5Y 

•Low Power Dissipation Icc=4/z A(Max.)at Ta=25"C 

• High Noise Immunity Vmh = ^\il~ 28% V(x;(Min.) 

• Output Drive Capability 10 LSTTL Loads 

• Symmetrical Output Impedance I Iq.{ I =Iq =4mA(Min.) 

• Balanced Propaation Delays tpLH^tpHL 

• Wide Operating Voltage Range V<X (opr)=2V— 6V 

• Pin and Function Compatible with 74LS155 



1 


P( Di P16-P-300A) 



1 1 
F(SOP16-P-300) FN(SOL16-P-150) 


PIN ASSIGNMENT 



TRUTH TABLE 


INPUTS 

OUTPUTS 

m 

INPUTS 

OUTPUTS 


A 

1G 

1C 

1 YO 

1Y1 

1Y2 

1Y3 

I 

1 ° 

A 

2G 

2C 



si 

2Y3 

■a 

■a 

H 

X 



H 

H 

H 


n 


B 

H 

H 



H 

B 

D 

H 

; 1 


H 

H 

■ 


B 

I 

H 

■ | 

H 



B 

H 

n 

H 

H 


H 

H 

■ 


H 

B 

B 


B 



H 

L 


H 

H 

H 

L 

H 


H 

L 

B 

B 


I 

8 


H 

H 


H 

H 

H 

H 

B~fi 


H 

H 

1 

■ 


I 

H 

1 


X 

i 


H 

H 

H 

H 

8 

X 

X 

B 



B 


H 


X : DON'T CARE X : DON'T CARE 
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TC74HC155AP/AF/AFN 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

V CC 

-0.5-7 

V 

DC Input Voltage 

V,N 

-0.5 ~V cc +0.5 

V 

DC Output Voltage 

Volt 

-0.5 ~V cc +0.5 

V 

Input Diode Current 

1.k 

±20 

in A 

Output Diode Current 

*OK 

±20 

mA 

DC Output Current 

^OL'T 

±25 

mA 

DC V cc /Ground Current 

*CC ^ 

±50 

mA 

Power Dissipation 

Pd 

500(DIP)*/180(MFP) 

mW 

Storage Temperature 

Tstg 

-65 -150 

°C 

Lead Temperature lOsec 

Tl 

300 

°C 


*500mW in the range of Ta= 
-40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


’ PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

V CC 

2 - 6 

V 

Input Voltage 

V, N 

0~V CC 

V 

Output Voltage 

Volt 

o ~ v cc 

V 

Operating Temperature 

Topr 

-40 - 85 

°C 

Input Rise and Fall Time 

tr, tf 

0 ~ 1000(V rc =2.0V) 

0 — 500(V CC =4.5V) 

0 ~ 400(V CC =6.0V) 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 — 85°C 

UNIT 

Vcc 

MIN. 

TYP. ! MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V| H 


2.0 

4.5 

6.0 

1.5 

3. 15 
4.2 

- 

~ 

1.5 

3. 15 
4.2 

- 

V 

Low-Level 

Input Voltage 

V,|. 


2.0 

4.5 

6.0 

- 

— 

0.5 

1.35 

1.8 


0.5 

1.35 

1.8 

V 

High-Level 
Output Voltage j 

V a , 

V| N = 
V|norV|| 

lai =~20// A 

2.0 

4.5 

6.0 

1.9 
4.4 

5.9 

2.0 

4.5 

6.0 


1.9 
4.4 

5.9 

_ 

V 

•oil =-4 mA 
lot i =-5. 2mA 

4.5 

6.0 

4. 18 
5.68 

4.31 

5. 80 

_ 

4.13 1 
5.63 i 

| 

Low-Level 

Output Voltage 

V a . 

V,N = 
V||i°rV|L 

I oi. =20 u A 

2.0 

4.5 

6.0 

- 

0.0 

0.0 

0.0 

0. 1 

0. 1 

0. 1 

- 

I 0. 1 
i 0. 1 
! o.i 

V 

Iol =4 mA 
la. ==5. 2mA 

4.5 

6.0 

— 

0. 17 

0. 18 

0. 26 
0.26 

: 

! 0. 33 

0. 33 

Input Leakage Current 

I IN 

V 1N =V CC or GND 

6.0 ! - 

- 

=0. 1 

- 

±1.0 

(lA 

Quiescent Supply Current 

Icc 

V j\ =V CC or GND 

1 6.0 i ~ 

- 1 4-0 

i 

40.0 
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TC74HC155AP/AF/AFN 


AC ELECTRICAL CH AR ACTERISTICS(C L =15pF, V cc =5V,Ta=25°C, Input t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Output Transition Time 

t TLH 
t Till- 


- 

4 

8 

ns 

Propagation Delay Time 

t pMI 
t pi 1L 


- 

12 

22 


AC ELECTRICAL CHAR ACTERISTICS(C L =50pF, Input t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 ~85°C 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 




2.0 

- 

30 

75 

- 

95 


Output Transition Time 

t TU 1 


4.5 

- 

8 

15 

- 

19 



M'llL 


6.0 

- 

7 

13 

- 

16 

ns 




2.0 

- 

45 

130 

- 

165 

Propagation Delay Time 

t pLI 1 


4.5 

- 

15 

26 

- 

33 



^ pi H- 


6.0 

- 

13 

22 

- 

28 


Input Capacitance 

C,x 

r 

- 

5 

10 

- 

10 

nF 

Power Dissipation Capacitance 

Cpi)(l) 

(Note 1) 

- 

53 

- 

- 

- 

pr 


Note(l) Cpi) is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

kcuw =C pi) • v a • fix +icc 
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TC74HC157 AP/AF/AF N 
TC74HC158AP/AF/AFN 


TC74HC157AP/AF/AFN QUAD 2-CHANNEL MULTIPLEXER 
TC74HC158AP/AF/AFN QUAD 2-CHANNEL MULTIPLEXER(IN VERTING) 


The TC74HC157A and TC74HC158A are high speed 
CMOS 2-CHANNEL MULTIPLEXERS fabricated with 
silicon gate C 2 MOS technology. 

They achieve the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low 
power dissipation. 

The TC74HC158A is an inverting multiplexer while 
the TC74 HC157A is a non-inverting. 

When STROBE is held high, selection of data is 
inhibited and all the outputs become low in the 
case of HC157A or high in the case of HC158A. 

The SELECT decoding determines whether the A or 
B inputs get transferred to their corresponding Y 
(Y) outputs. 

All inputs are equipped with protection circuits 
against static discharge or transient excess voltage. 


FEATURES: 

• High Speed t pd =10ns(typ.)at V CC =5V 

• Low Power Dissipation I cc =4)(/ A(Max.)at Ta=25°C 

• High Noise Immunity V N i H =V N i L = 28% (Min.) 

• Output Drive Capability 10 LSTTL Loads 

• Symmetrical Output Impedance — | Iqh I = ^ol A(Min. ) 

• Balanced Propagation Delays ••••>• tpu-ntpHL 

• Wide Operating Voltage Range — V cc (opr)=2V^6V 

• Pin and Function Compatible with 74LS157/158 



INPUTS 

OUTPUTS 

ST 

SELECT 

A 

B 

Y(157A) 

Y(158A) 

H 

X 

X 

X 

L 

H 

L 

L 

L 

X 

L 

H 

L 

L 

H 

X 

H 

L 

L 

H 

X 

L 

L 

H 

L 

H 

X 

H 

H 

L 


X : Don't Care 


PIN ASSIGNMENT 



TC74HC157A 



TC74HC158A 


SELECT1 £ 


b i6 

o 

o 

> 

SELECT1 £ 


D« 

V C c 

1 A 

2C 


His 

ST 

1 A 

*C 


Du 

ST 

IB 

3C 


Du 

4A 

IB 

3 n 


D 14 

4A 

1Y 

«C 


D« 

4B 

1Y 



D 13 

4B 

2A 

5 C 


□ 12 

4Y 

2A 

5C 


D 12 

4Y 

2B 

6C 


Du 

3A 

2B 

® L 


Du 

3A 

2Y 



Dio 

3B 

2Y 



Dio 

3B 

GND 

® c 


D 9 

3Y 

GND 

8 C 


D 9 

3Y 



(TOP VIEW) 




(TOP VIEW) 
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TC74HC157 AP/AF / AF N 
TC74HC158AF/AF /AF N 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5-7 

V 

DC Input Voltage 

V,N 

-0.5 ~V cc +0.5 

V 

DC Output Voltage 

V OUT 

-0.5 ~V cc +0.5 

V 

Input Diode Current 

^IK 

±20 

m A 

Output Diode Current 

*OK 

±20 

m A 

DC Output Current 

*OLT 

±25 

mA 

DC V^/Ground Current 

*(£ 

±50 

mA 

Power Dissipation 

Pd 

500(DIP)*/180(MFP) 

mW 

Storage Temperature 

Tstg 

-65 -150 

°C 

Lead Temperature lOsec 

Tl 

300 

°C 


*500mW in the range of Ta= 
-40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2 - 6 

V 

Input Voltage 

V,N 

0 ~~ Vqq 

V 

Output Voltage 

V OLT 

0 — Vcc 

V 

Operating Temperature 

Topr 

-40 - 85 

°C 

Input Rise and Fall Time 

t r , tf 

0 ~ 1000(V CC =2.0V) 

0 ~ 500(V CC =4.5V) 

0 ~ 400(Vcc=6.0V) 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 — 85°C 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V, H 


2.0 

4.5 

6.0 

1.5 

3. 15 
4.2 

- 

- 

1.5 

3. 15 
4.2 

- 

V 

Low-Level 

Input Voltage 

V, L 


2.0 

4.5 

6.0 

- 

- 

0.5 

1.35 

1.8 

- 

0.5 

1.35 

1.8 

V 

High-Level 
Output Voltage 

Von 

V,N = 
V| H orV IL 

I OH =-20 u A 

2.0 

4.5 

6.0 

1.9 
4.4 

5.9 

2.0 

4.5 

6.0 

- 

1.9 
4.4 

5.9 

- 

V 

I OH =-4 mA 

I OH =~5. 2mA 

4.5 

6.0 

4.18 

5. 68 

4.31 

5.80 


4.13 

5. 63 

— 

Low-Level 

Output Voltage 

Va. 

V,N = 

V,H° r V, U 

Iol =20 u A 

2.0 

4.5 

6.0 

- 

0.0 

0.0 

0.0 

0.1 

0. 1 
0.1 

- 

0.1 

0. 1 

0. 1 

V 

I ol =4 mA 

I OL =5. 2mA 

4.5 

6.0 

_ 

0. 17 

0. 18 

0. 26 

0. 26 

_ 

0. 33 

0. 33 

Input. Leakage Current 

I IN' 

V|\ =Vcc or GND 

6.0 

- 

- 

±0.1 

- 

±1.0 

U A 

Quiescent Supply Current 

Icc 

V IN =V CC or GND 

6.0 

- 

- 

4.0 

- 

40.0 
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TC74HC157 AP/AF /AFN 
TC74HC158 AP/AF /AFN 


AC ELECTRICAL CHARACTERISTICS^ =15pF,V C c=5V,Ta=2S^C) 


PARAMETER 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Output Transition Time 

tTLH 

tjHL 


- 

4 

8 

ns 

Propagation Delay Time 
(A.B-Y) 

t pLIl 

tpHL 


- 

10 

16 

Propagation Delay Time 
(SELECT-Y) 

t pLH 

t nHL 


- 

13 

21 

Propagation Delay Time 
(STOROBE-Y) 

tpLH 

tpHL 


- 

10 

19 


AC ELECTRICAL CHARACTERISTICS(C u =60pF, Input t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 ~85°C 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Output Transition Time 

tTLH 

tm 


2.0 

4.5 

6.0 

- 

30 

8 

7 

75 

15 

13 

- 

95 

19 

16 

ns 

Propagation Delay Time 
(A,B-Y) 

tpLH 

tpHL 


2.0 

4.5 

6.0 

- 

36 

12 

10 

100 

20 

17 

- 

125 

25 

21 

Propagation Delay Time 
(SELECT-Y) 

tpLH 

tpHL 


2.0 

4.5 

6.0 

- 

50 

16 

14 

125 

25 

21 

- 

155 

31 

26 

Propagation Delay Time 
(STOROBE-Y) 

tpLH 

tpHL 


2.0 

4.5 

6.0 

- 

36 

12 

10 

115 

23 

20 

- 

145 

29 

25 

Input Capacitance 

ClN 


- 

5 

10 

- 

10 

pF 

Power Dissipation Capacitance 

Cpd(1) 

TC74HC157A 


57 

- 

- 

- 

TC74HC158A 


53 

- 

- 

- 


Note(l) Cpo is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

I(Xfcpd=Cro • Voc»f|N +I(£ /4(per bit) 
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TC74HCT157AP/AF 
TC74HCT1 58AP/AF 


TC74HCT157AP/AF QUAD 2-CHANNEL MULTIPLEXER 
TC74HCT158AP/AF QUAD 2-CHANNEL MU LTIPLEXER(IN VERTING) 


The TC74HCT157A and TC74HCT158A are high speed 
CMOS 2-CHANNEL MULTIPLEXERS fabricated with 
silicon gate C 2 MOS technology. 

They achieve the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low 
power dissipation. 

The TC74HCT158A is an inverting multiplexer while 
the TC74 HCT157A is non-inverting. 

When STROBE is held high, selection of data is 
inhibited and all the outputs become low in the 
case of HCT157A or high in the case of HCT158A. 

The SELECT decoding determines whether the A or 
B_ inputs get transferred to their corresponding Y 
(Y) outputs. 

All inputs are equipped with protection circuits 
against static discharge or transient excess voltage. 

FEATURES: 

• High Speed tpj =8ns(Typ,)at Vcc=5V 

•Low Power Dissipation I cc =l# A(Max.)at Ta=25°C 

• Compatible with TTL outputs ViH=2V(Min,.) 

V,l~ 0.8V (Max.) 

• Wide Interfacing ability LSTTL, NM OS, CMOS 

• Output Drive Capability 10 LSTTL Loads 

• Symmetrical Output Impedance ••• I Ioh I =IOL=4mA(Min,) 

• Balanced Propagation Delays t p m ^ tpHL 

• Pin and Function Compatible with 74LS157/158 




| INPUTS 

OUTPUTS | 

isa 

SELECT 

A 

B 

Y(157A) 

Y(15JA) 

H 

MM 

MM 

MM 

L 

H 

L 

L 

MM 

MM 

L 

H 

L 

L 

H 

MM 

H 

L 

L 

H 

MM 

n 

L 

H 

L 

H 

MM 

H 

H 

L 

X : Don't Care 


PIN ASSIGNMENT 



TC74HCT157A 



TC74HCT158A 


SELECT1 £ 

— 

pie 

< 

o 

o 

SELECT! £ 


3 16 

o 

o 

> 

1A 



]* 

ST 

1 A 

2C 


p16 

ST 

IB 

® c 



4A 

IB 

3 C 


314 

4A 

1Y 



313 

4B 

1Y 

4 C 


3 13 

4B 

2A 

® c 


□ 12 

4Y 

2A 

®c 


312 

4Y 

2B 



3ii 

3A 

2B 

® c 


3ii 

3A 

2Y 

i c 


310 

3B 

2Y 



310 

3B 

GND 

«c 

: 

3 9 

3Y 

GND 

8 C 


3 9 

3Y 



(TOP VIEW) 





(TOP VIEW) 
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TC74HCT157AP/AF 

TC74HCT158AP/AF 


IEC LOGIC SYMBOL 
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TG74HCT157AP/AF 
TC74HCT1 58AP/AF 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

v cc 

-0.5-7 

V 

DC Input Voltage 

v, N - 

-0.5 ~ Vcc +0.5 

V 

DC Output Voltage 

V OLT 

-0.5 ~Vcc+0.5 

V 

Input Diode Current 

I|K 

±20 

mA 

Output Diode Current 

*OK 

±20 

mA 

DC Output Current 

I OUT 

±25 

mA 

DC V cc /Ground Current 

*CC 

±50 

mA 

Power Dissipation 

p d 

500(DIP)*/180(SOIC) 

mW 

Storage Temperature 

Tstg 

-65 -150 

°C 

Lead Temperature lOsec 

T l 

300 

°C 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vo: 

4. 5 - 5. 5 

V 

Input Voltage 

v IN 

o ~~ v cc 

V 

Output Voltage 

V OLT 

o ~~ v cc 

V 

Operating Temperature 

T 0 pr 

-40 - 85 

°c 

Input Rise and Fall Time 

t r , tf 

0 ~ 500(V CC =4.5V). 

ns 


*500mW in the range of Ta= 
-40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m W. 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25*C 

1U.I— 


msm 


■nsaaB 




High-Level 

Input Voltage 

V,H 


4.5 
l 

5.5 

2.0 

- 

- 

2.0 

- 

V 

Low-Level 

Input Voltage 

V IL 


4.5 
l 

5.5 

- 

- 

0.8 

- 

0.8 

V 

High-Level 
Output Voltage 

VOH 

VlN = 
ViHorViL 

Ioh =-20 U A 

4.5 

4.4 

4.5 

- 

4.4 

- 

V 

I OH =-4 mA 

4.5 

4.18 

4.31 

- 

4. 13 

- 

Low-Level 

Output Voltage 

VOL 

Vi\ = 
ViHorViL 

Iol =20 u A 

4.5 

- 

0.0 

0.1 

- 

0.1 

V 

Iol =4 mA 

4.5 

- 

0. 17 

0. 26 

- 

0.33 

Input Leakage Current 

I IN 

Vj\ =Vcc or GND 

5.5 

- 

- 

±0.1 

- 

±1.0 

aA 

Quiescent Supply Current 

Icc 

V|\ =Vcc or GND 

5,5 

- 

- 

4.0 

- 

40.0 

Alec 

PER INPUT: Vin =0.5V or 2.4V 
OTHER INPUT: Vcc or GND 

5.5 

- 

- 

2.0 

- 

2.9 

mA 
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TC74HCT157AP/AF 

TC74HCT158AP/AF 


AC ELECTRICAL CHARACTERISTICS(C L =15pF,Vcc=5V,Ta=25°C) 


PARAMETER 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Output Transition Time 

tTLH 

tTHL 


- 

4 

8 

ns 

Propagation Delay Time 
(A.B-Y.Y) 

t pLH 

tpHL 


- 

19 

30 

Propagation Delay Time 
(STOROBE-Y.Y) 

tpLH 

tpHL 


- 

19 

30 

Propagation Delay Time 
• (SELECT-Y.Y) 

tpLH 

tpHL 


- 

21 

32 

Propagation Delay Time 
•• (SELECT-Y.Y) 

tpLH 

tpHL 


- 

23 

35 


AC ELECTRICAL CHARACTERISTICS(C L =50pF,lnput t r =t, =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25‘C 

fctl.l— gM.BPI' 14,1 


Vcc 

MIN. 

TYP. 

MAX. 

MIN. 






- 

8 

n 


n 






7 

■9 


Ka 


Propagation Delay Time 

tpLH 


Bra 

■ 




44 


(A.B-Y.Y) 

tpHL 


Jggjl 

B 



m 

40 


Propagation Delay Time 

tpLH 



n 



B 


ns 

(STOROBE-Y.Y) 

tpHL 



B 



Hi 


Propagation Delay Time 

tpLH 






■ 

■9 


* (SELECT-Y,Y) 

tpHL 



H 


19 

B 

B 


Propagation Delay Time 

tpLH 


4.5 

- 

27 

40 

- 

50 


** (SELECT-Y.Y) 

tpHL 


5.5 

— 

25 

36 

~ 

45 


Input Capacitance 

ClN 



HEH 


- 



Power Dissipation Capacitance 

Cpd(1) 

TC74HCT157A 

- 


- 

- 

- 


TC74HCT158A 

- 

56 

- 

- 

- 



Note(l) Cfd is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

IcC6pd=Cro • Voc • flN +I<X /4( per bit) 

* TC74HC157A only. 

** TC74HC157A only. 


HC-319 


















TC74HC1 60AP/AF 'TC74HC1 61 AP/AF/AF N 
TC74HC162AP/AF TC74HC1 63AP/AF/AFN 


SYNCHRONOUS PRESETTABLE 4-BIT COUNTER 
TC74HC160AP/AF DECADE, ASYNCHRONOUS CLEAR 

TC74HC161AP/AF/AFN BINARY, ASYNCHRONOUS CLEAR 
TC74HC162AP/AF DECADE, SYNCHRONOUS CLEAR 

TC74HC163AP/AF/AFN BIN ARY, SYNCHRONOUS CLEAR 


The TC74HC160A, 161 A, 162 A and 163 A are high speed 
CMOS SYNCHRONOUS PRESETTABLE COUNTERS 
fabricated with silicon gate C 2 MOS technology. 

They achieve the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

The 74HC160A/162A are BCD decade counters and the 
TC74HC161A/163A are 4 bit binary counters. 

The CLO CK inp ut is active on the rising edge. Both 
LOAD and CLEAR inputs are active on low logic level. 

Presetting of all four IC’s is synchronous to the rising 
edge of CLOCK. 

The clear function of the TC74HC162A/163A is synchro- 
nous to CLOCK, while the TC74HC160A/161A are cleared 
asynchronously . 

Two enable inputs (ENP and ENT) and CARRY 
OUTPUT are provided to enable easy cascading of 
counters, which facilitates easy implementation of n-bit 
counters without using external gates. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed 

• Low Power Dissipation 

• High Noise Immunity 

• Output Drive Capability 

• Symmetrical Output Impedance 

• Balanced Propagation Delays — 

• Wide Operating Voltage Range 


• f max = 63MHz ( typ. ) at V CC =5V 
> Icc=4M(Max.)atTa=25°C 

■ Vnih=Vnil= 28% Vcc(Min.) 
10 LSTTL Loads 

* I Ioh I =IoL = 4mA(Min.) 

* tpLH^tpHL 

• V cc (opr)=2V-6V 


► Pin and Function Compatible with 74LS160~163 



CLEAR! [ 

r-w— 

I|16Vcc 


CLOCK2[ 


-Me CARRY 
■J 15 OUTPUT 


A3£ 


Duo* 


DATA 

B4[ 


]13Q b 

OUT- 

IN 

C5[ 


:i2Qc 

PUTS 


D6[ 


DUQd 


ENABLE P7C 


Dio ENABLE T 

GND8C 


39 LOAD 



(TOP VIEW) 




IEC LOGIC SYMBOL 
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TC74HC1 60AP/AF • TC74HC1 61 AP/AF/AF N 
TC74HC1 62AP/AF -TC74HC1 63AP/AF/AFN 


TRUTH TABLE 


TC74HC160A/161 A 

TC74HC1 62A/1 63A 


FUNCTION 

INPUTS 

INPUTS 

CLR 

LD 

ENP 

ENT 

CK 

CLR 

LD 

ENP 

ENT 

CK 




L 

X 

X 

X 

X 

n 

n 

n 

X 

_r 

L 

L 

L L 

RESET TO “0” 

H 

L 

X 

X 

_r 

1 


n 

X 

_r 

A 

B 

C D 

PRESET DATA 

H 

H 

rr 

L 

_r 


H 

X 

l_Lj 

_r 

NO CHANGE 

NO COUNT 

H 

H 

L 

X 

_r 

H 

H 

L 

X 

jT 

NO CHANGE 

NO COUNT 

H 

H 

! H 

HT 

_r 






COUNT UP 

COUNT 

H 

X 

x 


"~L 

on 

in 

i 


NO CHANGE 

NO COUNT 


Note X I Don’t care 

A, B, C, D : Logic Level of Data Inputs 

Carry : CARRY=ENT-Q A -<VQ^Q D (TC74HC160A/162A) 


CARRY=ENT • Q A - Q B * Qc* Qd (TC74HC1 61 A/1 63A) 


TIMING CHART (TC74HC160A/162A: DECADE COUNTER) 


CLEAR 


i r 


i 


load j [_| 

A ^ 


DATA 

INPUTS 


DON'T CARE UNTIL LOAD GOES LOW 






4, 


clock 

i 

ENABLE P 


ENABLE T 
'Qa 


OUTPUTS 


i i 

i i 

i i 

i 

i 

! 

ij— 

i 

i 

1 

i 

LT" 

M2 


ri 




q ° 


CARRY OUTPUT 


i 

^ 3 i 

L 1 1 

i 

1 

I 1 
1 1 
1 1 

1 


1 — 1 

4 

1 1 

L 4 

1 

1 

i d 

7 

k 

8 9 0 

h < 


ASYNC SYNC PRESET 
CLEAR CLEAR 
(160A) (162A) 


1 2 3 

COUNT - 


- INHIBIT- 
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TC74HC1 60AP/AF • TC74HC1 61 AP/AF/AFN 
TC74HC1 62AP/AF * T074HC1 63AP/AP/AP N 


TIMING CHART (TC74HC161 A/163A: BINARY COUNTER) 
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TC74HC160AP/AF *TC74HC161AP/AF/AFN 
TC74HC162AP/AF-TC74HC163AP/AF/AFN 


SYSTEM DIAGRAM 
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TC74HC1 60AP/AF -TC74HC161 AP/AF/AFN 
TC74HC1 62AP/AF -TC74HC1 63AP/AF/AF N 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

V CC 

-0.5-7 

V 

DC Input Voltage 

V| X 

-0.5 ~V cc +0.5 

V 

DC Output Voltage 

VaT 

-0.5 ~V cc +0.5 

V 

Input Diode Current 

I.k 

±20 

mA 

Output Diode Current 

J OK 

±20 

mA 

DC Output Current 

^OLT 

±25 

mA 

DC Vqq/G round Current 

l cc 

±50 

mA 

Power Dissipation 

P D 

500(DIP)*/180(MFP) 

mW 

Storage Temperature 

Tstg 

-65 -150 

°C 

Lead Temperature lOsec 

Tl 

300 

°C 


*500mW in the range of Ta= 
-40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER : SYMBOL 

VALUE 

UNIT 

Supply Voltage 

v cc 

2-6 

V 

Input Voltage 

V|\ 

0-Vcc 

V 

Output Voltage 

V OLT 

0-Vce 

V 

Operating Temperature 

T C pr 

-40 - 85 

°C 

Input Rise and Fall Time 

t r , tf 

0 ~ 1000(V (X =2.0V) 

0 ~ 500(V CC =4.5V) 
o ~ 4oo(v cc =6.ov) 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 ~85°C 

UNIT 

ftsiss 



MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 



1 


- 


1.5 

3.15 

4.2 

El 


Low— Level 

Input Voltage 



A 

H 

H 

B-'f if 

Ba 

- 

im 

Ba 


High-Level 
Output Voltage 

Vqh 

V,x = 

V IH orV IL 

!oh -“20 fi A 

mam 

Km 

133 

1.9 
4.4 

5.9 

m 

mrn!m 

H 

1.9 
4.4 

5.9 

B 


I OH =-4 mA 

I OH =~5. 2mA 

4.5 

6.0 

4.18 

5. 68 



4.13 

5. 63 


Low-Level 

Output Voltage 

VOL 



| 

- 

■ 


- 

1 



m 

: 

■m 

wwm 

: 

■ 

■IJKM 



V,\- =Vcc or GND 

HI 

- 

- 

«in 

- 

W3Mt 

U A 

Quiescent Supply Current 


V IN =Vcc or GND 

Ht.ltifl 

- 

- 

KOI 

- 

■liXil 
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TC74HC160AP/AF •TC74HC161 AP/AF/AFN 
TC74HC1 62AP/AF •TC74HC1 S3AP/AF/AF H. 


TIMING REQUIREMENTS(lnput t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

P 

to 

00 

1 

0 

1 

II 

a 

UNIT 

lYcc . 

TYP. 

LIMIT 

LIMIT 

Minimum Pulse Width 
(CLOCK) 

two 1) 
t\V(L) 

Fig. 1 

2.0 

4.5 

6.0 

- 

75 

15 

13 

95 

19 

16 

ns 

Minimum Pulse Width 
(CLEAR)* 

t\V(L ) 

Fig. 4 

2.0 

4.5 

6.0 

- 

75 

15 

13 

95 

19 

16 

Minimum Set-up Time 
(LOAD, ENP, ENT) 

ts 

Fig. 2,3 

2.0 

4.5 

6.0 


100 

20 

17 

125 

25 

21 

Minimum Set-up Time 
(A, B, C, D) 

ts 

Fig. 2 

2.0 

4.5 

6.0 

- 

75 

15 

13 

95 

19 

16 

Minimum Set-up Time 
(CLEAR)** 

ts 

Fig. 5 

2.0 

4.5 

6.0 

- 

75 

15 

13 

95 

19 

16 

Minimum Hold Time 

th 

Fig. 2, 3, 5 

2.0 

4.5 

6.0 

- 

0 

0 

0 

0 

0 

0 

Minimum Removal Time 
(CLEAR)* 

trem 

Fig. 4 

2.0 

4.5 

6.0 

- 

50 

10 

9 

65 

13 

11 

Clock Frequency 

f 


2.0 

4.5 

6.0 

- 

6 

31 

36 

5 

25 

29 

MHz 


AC ELECTRICAL CHAR ACTE RISTICS(C L =15pF / V C c := 5V,Ta=25 0 C) 


PARAMETER 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Output Transition Time 

t TLH 
tTHL 

Fig. 1 

- 

4 

8 

ns 

Propagation Delay Time 
(CLOCK-Q) 

tpLH 

toHL 

Fig. 1 

- 

13 

21 

Propagation Delay Time 
(CLOCK-CARRY) 
(Count Mode) 

tpUl 

t pHL 

Fig. 1 

- 

16 

26 

Propagation Delay Time 
(CLOCK-CARRY) 
(Preset Mode) 

t pLN 

Fig. 2 

i 

- 

18 

30 

t pllL 

- 

20 

35 

Propagation Delay Time 
(ENT-CARRY) 

t pUI 

tpHL 

Fig. 6 

- 

10 

17 

Propagation Delay Time- 
(CLEAR-Q)* 

tpHL 

Fig. 4 

- 

17 

26 

Propagation Delay Time 
(CLEAR -CARRY)* 

t pllL 

Fig. 4 

- 

20 

35 

Maximum Clock Frequency 

f.MAX 


36 

63 

- 

MHz 


* : for TC74HC160A/161A only 
** : for TC74HC162A/163A only 
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TC74HC1 60AP/AF -TC74HG1 61 AP/AF/AFM 
TC74HC1 62AP/AF -TC74HC1 63AP/AF/AFN 


AC ELECTRICAL CHARACTERISTICS(C L =50pF, Input t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 ~85tl 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Output Transition Time 

t TLH 

Whl 


2.0 

4.5 

6.0 

- 

25 

7 

6 

75 

15 

13 

- 

95 

19 

16 

ns 

Propagation Delay Time 
(CLOCK-Q) 

t pLH 

I'pul 

Fig- 1 

2.0 

4.5 

6.0 

- 

48 

16 

14 

125 

25 

21 

- 

155 

31 

26 

Propagation Delay Time 
(CLOCK-CARRY) 
(Count Mode) 

i'pLH 

i'pHL 

Fig. I 

2.0 

4.5 

6.0 


57 

19 

16 

150 

30 

26 

- 

190 

38 

33 

Propagation Delay Time 

(CLOCK-CARRY) 

(Preset Mode) 

t pLH 

Fig. 2 

. .. _ _ . J 

2.0 

4.5 

6.0 

- 

66 

22 

19 

175 

35 

30 

- 

220 

44 

37 

^pHL 

2.0 

4.5 

6.0 

- 

72 

24 

20 

200 

40 

34 

- 

250 

50 

43 

Propagation Delay Time 
(ENT-CARRY) 

t pLH 

t pHL 

Fig. 6 

2.0 

4.5 

6.0 

- 

39 

13 

11 

100 

20 

17 

- 

125 

25 

21 

Propagation Delay Time 
(CLEAR-Q) * 

t pHL 

Fig. 4 

" 2.0 
4.5 
6.0 

- 

60 ] 
20 1 
17 

150 

30 

26 

- 

190 

38 

33 

Propagation Delay Time 
(CLEAR-CARRY) * 

fc pHL 

Fig. 4 

2.0 

4.5 

6.0 

- 

72 

24 

20 

200 " 
40 

34 

- 

250 

50 

43 

Maximum Clock Frequency 

f MAX 


2.0 

4.5 

6.0 

6 

31 

36 

18 

53 

62 

- 

5 

25 

29 

- 

MHz 

Input Capacitance 

Cl N 


- 

5 

10 

- 

10 

P F 

Power Dissipation Capacitance 

Cpo(l) 

(a i) 

- 

34 

- 

- 

- 


Note(l) CpD is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

IcCbpr) = CpD * V 0C* +I 0C 

When the outputs drive a capacitive load, total current consumption is the sum of CpQ , and A Ice which is 
obtained from the following formula: 

In case of TC74HC160A/162A: 

at ~r v ( c qa , c qb . Cqc C 0 d . Cqo \ 

AIcr-fcK'Vcc + + nfO + T0~J 

In case of TC74HC161A/163A: 



CQA^CgDand Ccoare the capacitances at QA~~ QD and CARRY OUT, respectively. 
f^K is the input frequency of the CLOCK. 

(2) * for TC74HC160A/161A only 
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TC74HC160AP/AF -TC74HC161 AP/AF/AFN 
TC74HC162AP/AF -TC74HC1 63AP/AF/AFN 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


COUNT MOOE 

twH *wL 


(Fig. 1) 



GND 

Voh 

V OL 


PRESET MODE 


(Fig. 2) 



COUNT ENABLE MODE 


(Fig. 3) 


ENP 

ENT 


t, t* 


CLOCK 




X 


CLEAR MODE (TC74HC160A/161A) 

(Fig. 4) 



CLEAR MODE (TC74HC162A/163A) 

(Fig. 5) 


Q, 

CARRY 


X 


Vcc 

GNO 
Vcc 
. GNO 
Voh 



Vcc 

- GND 

■ V C c 

GND 

Voh 

• V OL 


CASCADE MODE 
(Fix Maximum Count) 


(Fig. 6) 


/"X ,V jCZ 



t 

t. 



; 

^ 50% \ 


Vcc 

. GND 

Vcc 

■ GND 
•Voh 
- Vou 



HC-328 







TC74HC1 64AP/AF/AFN 


8-BIT SHIFT REGISTER(S-IN, P-OUT) 

The TC74HC164A is a high speed CMOS 8-BIT SERIAL 
-IN PARALLEL-OUT SHIFT REGISTER fabricated 
with silicon gate C 2 MOS technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

It consists of a serial-in, parallel-out 8-bit shift 
register with a CLOCK input and an overriding CLEAR 
input. Two serial data inputs (A, B) are provided so that 
one may be used as a data enable. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed f\tAX = 58MHz(typ.)at Vcc = 5V 

• Low Power Dissipation Icc = 4# A(Max.)at Ta=25°C 

• High Noise Immunity V\(h=V\il= 28% Vcc(Min.) 

• Output Drive Capability 10 LSTTL Loads 

• Symmetrical Output Impedance *•* | Iqh | =IoL = 4mA(Min.) 

• Balanced Propagation Delays tpLH^ tpHL 

• Wide Operating Voltage Range *** Vqq (opr)=2V~-6V 

• Pin and Function Compatible with 74LS164 




^ 


A 1[ 


]14 Vcc 

B 2 [ 


]13 QH 

QA 3 [ 


]12 QG 

QB 4 [ 


]11 QF 

QC 5 [ 


]10 QE 

QD 6 [ 


]9 CLR 

GND 7 [ 


]8 CK 


(TOP VIEW) 



TRUTH TABLE 


[ INPUTS 

OUTPUTS 

CLR 

CK 

SERIAL IN 

QA 

QB 

■ 


A 

B 

L 

X 

X 

mm 

L 

L 



H 


X 

X 

NO CHANGE | 

mm 

_r 

L 

X 

L 



QGn 

m 

_r 

X 

L 

L 



QGn 


jT 

H 

H 

H 



QGn 


X: Don't Care 

QAn~QGn: The level of QA~QG, respectively, before the most recent 


positive edge of the clock. 


IEC LOGIC SYMBOL 
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TC74HC164AP/AF/AFN 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5-7 

V 

DC Input Voltage 

V,x 

-0.5 — V cc +0.5 

V 

DC Output Voltage 

V«.t 

-0.5 ~V cc +0.5 

V 

Input Diode Current 

*IK 

±20 

m A 

Output Diode Current 

^OK 

±20 

mA 

DC Output Current 

^OLT 

±25 

mA 

DC V cc /Ground Current 

Icc 

±50 

mA 

Power Dissipation 

Pd 

500(DIP)*/180(MFP) 1 

mW 

Storage Temperature 

T s tg 

-65 — 150 

°C 

Lead Temperature lOsec 

T,. 

300 

°C 


* 500 mYV in the range of Ta= 
-40 6 C- 65°C. From Ta=65°C 
to 85 C C a derating factor of 
-10mYV/°C shall be applied 
until 300 m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

V CC 

2-6 

V 

Input Voltage 

V, N 

0 ~ Vcc 

V 

Output Voltage 

Volt 

> B 

l 

CD 

V 

Operating Temperature 

Topr 

-40 - 85 

°c 

Input Rise and Fall Time 

tr t tf 

0 ~ 1000(V CC =2.0V) 

0 ~ 500(V CC =4.5V) 

0 ~ 400(V CC =6.0V) 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 

— 

Ta=25°C 

Ta=-40 ~85°C 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V„, 


2.0 

4.5 

6.0 

1.5 

3. 15 
4.2 

- 

- 

1.5 

3. 15 
4.2 

_ 

V 

Low-Level 

Input Voltage 

V„. 


2.0 

4.5 

6.0 

- 

I 

0.5 

1.35 

1.8 

- 

0.5 

1.35 

1.8 

V 

High-Level 
Output Voltage i 

Vm 

1 

Vis = 
VmorV|L 

•oh =-20// a 

2.0 

4. 5 
6.0 

1.9 
4.4 

5.9 

2.0 

4.5 

6.0 

- 

1.9 
4.4 

5.9 

- 

V 

Ion =~4 mA 
Ioi l =~5. 2mA 

4. 5 
6.0 

4.18 

5. 68 

4.31 

5.80 

: 

4.13 

5.63 

_ 

Low-Level 

Output Voltage 

Vo. 

V| N = 

V|H°rV||_ 

la. =20 uA 

2.0 

4.5 

6.0 

- 

0.0 
0.0 
i 0.0 

0. 1 

0. 1 

0. 1 

- 

0. 1 

0. 1 
0.1 

V 

la. =4 mA j 4.5 j - 
la. =5. 2mA ; 6. 0 I 

0. 17 
! 0. 18 

0. 26 

0. 26 

i I 

0. 33 

0. 33 

Input Leakage Current 

I in 

V|\ =Vcc or GND i 6. 0 ; - — 

±0. 1 

- i ±1.0 

| uA 

Quiescent Supply Current 

Icc 

V|\ —V ci' or GND 6. 0 — - 

4.0 

= ! 40.0 


HC-332 






TC74HC1 64 AP/ AF/ AF N 


TIMING REQUIREMENTS( Input t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta= 

25°C 

Ta=-40 ~85°C 

UNIT 

Voc 

TYP. 

LIMIT 

LIMIT 

Minimum Pulse Width 
(CLOCK) 

Lwu 

Luin 


2.0 

4.5 

6.0 


75 

15 

13 

95 

19 

16 


Minimum Pulse Width 



2.0 


80 

100 


(CLEAR) 

t\V(L) 


4-5 

6.0 


16 

14 

20 

17 


Minimum Set-up Time 



2.0 


50 

65 



ts 


4-5 


10 

13 

ns 

(A, B) 



6.0 


9 

11 


Minimum Hold Time 



2.0 

- 

5 

5 


(A, B) 

th 


4.5 

6.0 

_ 

5 

5 

5 

5 

j 

Minimum Removal Time 



2.0 

- 

5 

5 

i 

(CLEAR) 

trem 


4. 5 
6.0 

- 

5 

5 

5 

i 5 

i 




2.0 

- 

6 

i 5 ■ 


Clock Frequency 

f 


4.5 

- 

31 

1 25 

MHz 




6.0 

- 

36 

1 29 

i 


AC ELECTRICAL CH AR ACTERI$TICS(C L = 15pF, V cc =5V,Ta=25°C) 


PARAMETER 

SYMBOL 

TEST CONDITION 

MIN. 



TYP. 

MAX. 'UNIT 

Output Transition Time 

t TLH 
tri il 



4 

8 

ns 

Propagation Delav Time 
(CLOCK-Qn) 

t pLH 

tpHL 


- 

15 

27 



Propagation Delav Time 
(CLEAR-Qn) 

tpHL 


- 

16 

30 I 

Maximum Clock Frequency 

f\l\x 


33 

58 

“ i 

MHz 


AC ELECTRICAL CHAR ACTE R 1ST ICS(C L =50pF, Input t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 ~85°C 

UNIT 

V cc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Output Transition Time 

Itlii 

t THL 


2.0 

4.5 

6.0 

- 

25 

7 

6 

75 

15 

13 

- 

95 

19 

16 

ns 

Propagation Delay Time 
(CLOCK-Qn) 

tpu 1 

t pHL 


2.0 

4.5 

6.0 

- 

_ 

57 

19 

16 

160 

32 

27 

- 

200 

40 

34 

Propagation Delav Time 
(CLEAR-Qn) 

t I)l IL 


2.0 

4.5 

6.0 

- 

60 

20 

17 

175 

35 

30 

i 

220 

44 

37 

Maximum Clock 
Frequency 

f.u\.\ 


2.0 

4.5 

6.0 

6 

31 

36 

18 

53 

62 

- 

5 

25 

29 

- 

MHz 

Input Capacitance 

ClN i 


- 

5 1 

10 

- 

10 

pF 

i 

Power Dissipation Capacitance 

Cpd(1) | 


- 

107 ! - 

- 

- 


Xote(l) Cm) is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

Iccu*= c I’D * V tt • f IN H CC 
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8 — B IT SHIFT REGISTER (PHN,S-QUT) 

The TC74HC165A is a high speed CMOS 8-BIT 
PARALLEL/ SERIAL-IN, SERIAL-OUT SHIFT REGISTER 
fabricated with silicon gate C 2 MOS technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low 
power dissipation. 

It consists of parallel-in or serial-in, serial-out 8-bit 
shift r egister with gated clock inputs. When the SHIFT/ 
LOAD input is held high, the serial data input is enabled 
and the eight flip-flops perform serial shifting with 
each clock pulse. 

When the SHIFT/LOAD input is held low, the parallel 
data is loaded asynchronously into the register at positive 
going transition of the clock pulse. 

The CLOCK-INHIBIT input should be shifted high only 
when the CLOCK input is held high. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed fMAX=56MHz(typ.)at Vcc=5V 

• Low Power Dissipation Icc =4 uA( Max.) at Ta=25°C 

• High Noise Immunity Vnih=Vnil=28% Vcc(Min.) 

• Output Drive Capability 10 LSTTL Loads 

• Symmetrical Output Impedance — | Ionl=IoL=4mA(Min.) 

• Balanced Propagation Delays — t p LH^t P HL 

• Wide Operating Voltage Range ••• Vcc(opr) =2V~6V 

• Pin and Function Compatible with 74LS165 


IEC LOGIC SYMBOL 
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TRUTH TABLE 


| INPUTS 

INTERNAL 

OUTPUTS 

OUTPUTS 

SHIFT/ 

CLOCK 

INH 

CLOCK 

SERIAL 

IN 

PARALLEL 
A H 

LOAD 

QA 

QB 

QH 

QH 

L 

X 

X 

X 

a h 

a 

b 

h 

h 

H 

L 


H 

— 

H 

QAn 

QGn 

QGn 

H 

L 


L 

mom 

L 

QAn 

QGn 

QGn 

H 

jr 

L 

H 

X 

H 

QAn 


QGn 

H 

_r~ 

L 

L 

X 

L 



QGn 

H 

X 

H 

X 

mam 

No change 

H 

H 

X 

X 

mom 

No change 


X: Don't Care 

a h :The level of steady input voltage at inputs A through H respectively. 

QAn~QGn:The level of QA-QG, respectively, before the most recent positive transition of the CLOCK. 


TIMING CHART 


CLOCK 

CLOCK INHIBIT 

SERIAL INPUT 

SHIFT/LOAD 
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TC74HC1 65AP/AF/AFN 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5-7 

V 

DC Input Voltage 

V,N 

-0.5 ~V cc +0.5 

V 

DC Output Voltage 

Van- 

-0.5 ~V cc +0.5 

V 

Input Diode Current 

I|K 

±20 

mA 

Output Diode Current 

*OK 

±20 

m A 

DC Output Current 

^OUT 

±25 

mA 

DC V^/Ground Current 

*CC 

±50 

mA 

Power Dissipation 

p d 

500(DIP)*/180(MFP) 

mW 

Storage Temperature 

Tstg 

-65 — 150 

°C 

Lead Temperature lOsec 

T,. 

300 

°C 


*500mW in the range of Ta= 
-40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2 - 6 

V 

Input Voltage 

v IN 

0 ~~ V CC 

V 

Output Voltage 

V OUT 

0 ~~ Vcc 

V 

Operating Temperature 

^opr 

-40 - 85 

°c 

Input Rise and Fall Time 

tr* tf 

0 ~ 1000(V CC =2.0V) 

0 ~ 500(V CC =4.5V) 

o ~ ^(v^e.ov) 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 


TEST CONDITION 


Ta=25^C 

Ta=-40 -85°C 


Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V|H 


mm 

09 

1.5 

3. 15 
4.2 

- 

B 


B 


Low-Level 

Input Voltage 

V„. 


■jIS 

09 

- 

- 

mmm 

H 


■ ■ 
■ 


High-Level 
Output Voltage 

Vqi 

Vix = 
V, H orV| L 

I OH =-20 IX A 

m 

1.5 

4.4 

5.9 

m 

B 


Bi 


I OH =-4 mA 

I OH =~5. 2mA 

4.5 

6.0 

4.18 

5. 68 

mi 



BB 

Low-Level 

Output Voltage 

v ol 

Vix = 

V|||OrV|| 

la =20 u A 

wni 

09 

B 

HI 

B 


B 



4.5 

6.0 

: 

0. 17 

0. 18 

■ 


n 


IlN 

1 B 

IBM 

- 

■i 

■Bill 


ODil 


| Quiescent Supply Current | Iqc 


6.0 

- 

i 

warn 


MBTiini 
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TC74HC165AP/AF/AFN 


TIMING RECOMMENDED OPERATING CONDITIONS(lnput t r =t ( =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 



Ta=-40 ~85°C 


Vqc 


LIMIT 

LIMIT 

Minimum Pulse Width 
(CK, CK INH) 

tw(H) 

tw(L> 


2.0 

4.5 

6.0 

- 

75 

15 

13 

95 

19 

16 

ns 

Minimum Pulse Width 
(S/L) 

tw(L) 


2.0 

4.5 

6.0 

- 

75 

15 

13 

95 

19 

16 

Minimum Set-up Time 
(PI-S/L) 



2.0 

4.5 

6.0 

- 

75 

15 

13 

95 

19 

16 

Minimum Set-up Time 
(SI-CK.CK INH) 

ts 


2.0 

4.5 

6.0 

- 

75 

15 

13 

95 

19 

16 

Minimum Set-up Time 
(S/L~CK,CK INH) 

ts 


2.0 

4.5 

6.0 

- 

75 

15 

13 

95 

19 

16 

Minimum Hold Time 
(PI-S/L) 

th 


2.0 

4.5 

6.0 

- 

0 

0 

0 

0 

0 

0 

Minimum Hold Time 
(SI-CK.CK INH) 



2.0 

4.5 

6.0 

: 

0 

0 

0 ! 

0 

0 

0 

Minimum Hold Time 
(S/L-CK.CK INH) 

*h 


2.0 

4.5 

6.0 

- 

0 

0 

0 

0 

0 

0 

Minimum Removal Time 
(CK INH-CK) 
(CK-CK INH) 

trem 

1 


2.0 

4.5 

6.0 

- 

75 

15 

13 

95 

19 

16 

Clock Frequency 

f 


2.0 

4.5 

6.0 

- 

7 

30 

41 

6 

24 

28 

MHz 


AC ELECTRICAL CHARACTERISTICS(C L =15pF,Vcc=5V,Ta=25 ,, C) 


PARAMETER 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Output Transition Time 

Itlh 

t THL 


- 

4 

8 

ns 

Propagation Delay Time 
(CK.CK INH-QH.QH) 

tpLH 

IpHL 


- 

15 

25 

Propagation Delay Time 
(S/L-QH.QH) 

tpLH 

t oHL 


- 

15 

25 

Propagation Delay Time 
(H-QH.QH) 

tpLH 

tpHL 


- 

14 

26 

Maximum Clock Frequency 

f*MAX 


35 

56 

- 

MHz 
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AC ELECTRICAL CH ARACTERISTICS(C L =50pF, Input t r =t,=6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 ~85‘C 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Output Transition Time 

t TU\ 

^thl 


2.0 

4.5 

6.0 

- 

25 

8 

7 

75 

15 

13 

- 

95 

19 

16 

ns 

Propagation Delay Time 
(CK.CK INH-QH,<5H) 

t pLH 

l pHL 


2.0 

4.5 

6.0 

- 

55 

18 

15 

150 

30 

26 

- 

190 

38 

33 

Propagation Delay Time 
(S/L-QH.QH) 

^pl.H 

t pHL 


2.0 

4.5 

6.0 

- 

60 

19 

16 

165 

33 

28 

- 

205 

41 

35 

Propagation Delay Time 
(H-QH.QH) 

tpHL 


2.0 

4.5 

6.0 

- 

52 

17 

14 

135 

27 

23 

- 

170 

34 

29 

Maximum Clock 
Frequency 

f\1AX 


2.0 

4.5 

6.0 

7 

30 

41 

14 

46 

65 

- 

6 

24 

28 

- 

MHz 

Input Capacitance 

ClN 


- 

5 

10 

- 

10 

pF 

Power Dissipation Capacitance 

CpD(l) 


- 

55 

- 

- 

- 


Note(l) ClT) is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

ICCfcpd=CPD -VooflN+ICt 
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8-BIT SHIFT REGISTER (P-1N,S-0UT) 

The TC74HC166A is a high speed CMOS 8 BIT 
PARALLEL/SERIAL-IN, SERIAL-OUT SHIFT REGISTER 
fabricated with silicon gate C 2 MOS technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

It consists of parallel-in or serial-in, serial-out 8-bit 
shift register with a gated clock input and an overriding 
clear input. The parall el-in or serial-in modes are 
control led by the SHIFT/LOAD input. When the SHIFT/ 
LOAD input is held high, the serial data input is enabled 
and the eight flip-flops perform serial shifting on each 
clock pulse. When held low, the parallel data inputs are 
enabled and synchronous loading occurs on the next clock 
pulse. Clocking is accomplished on the low-to-high 
transition of the clock pulse. The CLOCK- INHIBIT input 
should be shifted high only while the CLOCK input is held 
high. A direct clear input overrides all other inputs, 
including the clock, and sets all the flip-flops to zero. 
Functional details are shown in the truth table and the 
timing charts. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed * * * £MAX = 57MHz(Typ. )at V CC =5V 

• Low Power Dissipation Icc=4/U A(Max.)at Ta=25°C 

• High Noise Immunity * V NiH =V NIL 28% (Min. ) 

• Output Drive Capability * 10 LSTTL Loads 

• Symmetrical Output Impedance **• | Iqj | = I<x = 4mA(Min.) 

• Balanced Propagation Delays •****• t P u-f 5=5 tpi^ 

• Wide Operating Voltage Range ••• V cc (opr)=2V— 6V 

• Pin and Function Compatible with 74LS166 



1 1 


F(SOP16-P~300) FN(SOL16-P-150) 


PIN ASSIGNMENT 


Sl 1 c 

r—i 

] 16 Vcc 

A 2 £ 


U 15 S/ ^ 

B 3C 


3 14 H 

C 4 C 


] 13 QH 

D $ £ 


] 12 G 

CK INH 6 £ 


] 11 F 

CK 7 £ 


1 1° E 

GND 8 £ 


3 9 CLR 

(TOP VIEW) 
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TC74HC1 66AP/AF/AF N 


TRUTH TABLE 


INTERNAL 

OUTPUTS 

OUTPUT 

QA QB 

QH 



No change 



X : Don't care 

a h : The level of steady state input voltage at inputs A through H respectively 


TIMING CHART 

CLOCK 

CLOCK INHIBIT 


SERIAL INPUT 


SHIFT/LOAD 


jumoruTJTJiJi^^ 




PARALLEL 

INPUTS 



OUTPUT QH 





CLEAR SERIAL SHIFT 


SERIAL SHIFT 
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TC74HC166AP/AF/AFN 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL | VALUE 

UNIT 

Supply Voltage Range 

v cc 

-0.5-7 

V 

DC Input Voltage 

v IN 

-0-5 ~V cc +0-5 

V 

DC Output Voltage 

Vorr 

~0.5 — V cc +0.5 

V 

Input Diode Current 

I|K 

±20 

m A 

Output Diode Current 

*OK 

±20 

mA 

DC Output Current 

^OLT 

±25 

mA 

DC V cc /Ground Current 

i tc 

±50 

mA 

Power Dissipation 

Pp 

500(DIP)*/180(MFP) 

mW 

Storage Temperature 

Tstg 

-65-150 

°C 

Lead Temperature lOsec 

T, | 300 

°C 


*500mW in the range of Ta= 
-40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mYV/°C shall be applied 
until 300m VV. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

V cc 

2 - 6 

V 

Input Voltage 

V,x 

0 — v cc 

V 

Output Voltage 

Volt 

0 ~ v ct . 

V 

Operating Temperature 

Topr 

-40 - 85 

c C 

Input Rise and Fall Time 

tr , tf 

0 ~ 1000(V CC =2.0V) 

0 ~ 500(Vcc=4.5V) 

0 ~ 400(V CC =6.0V) 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25‘ ! C 

Ta=-40 ~85T: 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V|H 


2.0 

4.5 

6.0 

1.5 

3. 15 
4.2 

■ - 

- 

1.5 

3. 15 
4.2 

- 

V 

Low-Level 

Input Voltage 

V,L 


2.0 

4.5 

6.0 

I 

- 

0.5 

1.35 

1.8 


0.5 

1.35 

1.8 

V 

High-Level 
Output Voltage 

Vqi 

Vix = 
V,norV IL 

I Oi I -“20# A 

2.0 

4.5 

6.0 

1.9 
4.4 

5.9 

2.0 

4.5 

6.0 

- 

1.9 
4.4 

5.9 

- 

V 

I()H =-4 mA 
Ion =-5. 2mA 

4. 5 
6.0 

4.18 

5.68 

4.31 

5.80 

_ 

4.13 

5. 63 

: 

Low-Level 

Output V oltage 

V a . 

V,x = 

v ii |OrV,L 

Iol =20 # A 

2.0 

4. 5 
6.0 

- 

0.0 

0.0 

0.0 

0. 1 

0. 1 

o. i ! 

- 

0. 1 

0. 1 

0. 1 

V 

I a. =4 mA 
la. =5. 2mA 

4.5 

6.0 

— 

0.17 

0. 18 

0.26 

0.26 

_ 

0. 33 

0. 33 

Input Leakage Current 

I IX 

V IN =Vcc or GND 

6.0 

! — 

- 

±0. 1 


= 1.0 

UL A 

Quiescent Supply Current 

Icc 

Vix =V CC or GND 

6.0 

| 

- 

4.0 

- 

40.0 


HC-343 






TC74HC1 66AP/AF/AF N 


TIMING REQU I REM ENTS (Input t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 ~85°C 

UNIT 

Vcc 

TYP. 

' LIMIT 

LIMIT 

Minimum Pulse Width 
(CLOCK) 

t\v«in 

t\\u> 


2.0 

4.5 

6.0 

- 

75 

15 

13 

95 

19 

16 

ns 

Minimum Pulse Width 
(CLEAR) 

t\\U) 


2.0 

4.5 

6.0 

- 

75 

15 

13 

95 

19 

16 

Minimum Set-up Time 
(SI, PI) 

ts 


2.0 

4.5 

6.0 

- 

75 

15 

13 

95 

19 

16 

Minimum Set-up Time 
(S/L) 

Is 


2.0 

4. 5 
6.0 

- 

75 

15 

13 

95 

19 

16 

Minimum Hold Time 1 
(SI, PI) 

th 


2.0 

4.5 

6.0 

- 

0 

0 

0 

0 

0 

0 

Minimum Hold Time 
(S/L) 

th 

. 

2.0 

4.5 

6.0 

I : 

0 

0 

0 

0 

0 

0 

Minimum Removal Time ■ 
(CLEAR) 

trem 


2.0 

4-5 

6.0 

- 

50 

10 

9 : 

65 

13 

11 

Clock Frequency 

I f 


2.0 

4.5 

6.0 

i ~ 

6 

31 

36 

5 

25 

29 

MHz 


AC ELECTRICAL CH AR ACTERISTICS(C L = 15pF,V cc =5V,Ta=25°C) 


PARAMETER 

: SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Output Transition Time 

' tiui 
: t THI. 


- 

4 

8 


Propagation Delay Time 
(CLOCK-QH) 

; t j>u i 

tpllL 

1 

- 

16 

26 

ns 

Propagation Delav Time 
(CLEAR-QH) 

t pl IL 


- 

| 15 

24 I 

j 


Maximum Clock Frequency 

■ fuw 


33 

57 

- 

MHz 





TC74HC166AP/AF/AFN 


AC ELECTRICAL CHARACTERISTICS(C L =50pF, Input t r =t,=6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 ~85°C 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Output Transition Time 

t'l'I.I! 

triiL 


2.0 

4.5 

6.0 

- 

30 

8 

7 

75 

15 

13 

- 

95 

19 

16 

ns 

Propagation Delay Time 
(CLOCK-QH) 

t r>l.ll 

1 pi II. 


2.0 

4.5 

6.0 

- 

70 

20 

16 

150 

30 

26 

- 

190 

38 

32 

Propagation Delay Time ! 
(CLEAR-QH) 

1 

t Pi u. 


2.0 

4.5 

6.0 

- 

60 

18 

14 

135 

27 

23 

i 

170 

34 

29 

Maximum Clock 
Frequency 

fMW 

1 

2.0 

4.5 

6.0 

6 

31 | 
36 

14 

50 

63 

- 

5 

25 

29 

- 

MHz 

Input Capacitance 

Cix 


- 

5 

10 

- 

10 

pF 

Power Dissipation Capacitance 

Cpi)(l) 


i ~~ 

60 

- 

- 

- 


Note(l) Cu) is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

Jcctptt^io • V CC ' f IN +, <X 
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QUAD D-TYPE REGISTER (3-STATE) 

The TC74HC173A is a high speed CMOS D-TYPE 
REGISTER fabricated with silicon gate C 2 MOS 
technology. 

It achieves the high speed operation similar to equivalent 
LSTTL while maintaining the CMOS low power 
dissipation. 

It contains a 4-bit register consisting of D-type flip- 
flops and 3-state buffers. The four flip-flops are 
controlled by a common clock input (CLOCK) and a 
common clear input (CLEAR). 

Signals applied to the data inputs (DND4) are stored 
in the respective flip-flops on the positive going transition 
of CLOCK when clock control inputs (Gl, G2) are held 
low. 

The clear function is asynchronous to CLOCK and 
active on a high level. The stored data are enabled to each 
outputs when output control inputs (M, N) are held low, 
else the outputs are high impedance state. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed t pd =47MHz(Typ.)at V CC =5V 

•Low Power Dissipation I C C=4// A(Max.)at Ta=25°C 

• High Noise Immunity •*** V\jh =V\il 28% V(x(Min.) 

• Output Drive Capability 15 LSTTL Loads 

• Symmetrical Output Impedance*** | Ion I = I<x~6mA(Min.) 

• Balanced Propagation Delays tpLH^tpHL 

• Wide Operating Voltage Range *** V<x (opr.)=2V~~6V 

• Pin and Function Compatible with 74LS173 



M 1 C 

w 

]16 Vcc 

N 2 C 


] 15 CLEAR 

IQ 3C 


] 14 ID 

2Q 4[ 


] 13 2D 

3Q 5 £ 


] 12 3D 

4Q 6[ 

1 

D 11 4D 

CLOCK 7 £ 


3 10 G2 

GNO 8C 


H 9 Gl 


(TOP VIEW) 
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ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

— 0.5 — 7 

V 

DC Input Voltage 

V,N 

-0.5 ~ Vcc +0.5 

V 

DC Output Voltage 

v our 

-0.5 ~Vcc+0.5 

V 

Input Diode Current 

I,K 

±20 

mA 

Output Diode Current 

*OK 

±20 

mA 

DC Output Current 

^OUT 

±35 

mA 

DC V^/Ground Current 

l cc 

±75 

mA 

Power Dissipation 

P D 

500(DIP)*/180(SOIC) 

mW 

Storage Temperature 

Tstg 

-65 -150 

°C 

Lead Temperature lOsec 


300 

°C 


*500mW in the range of Ta= 
-40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

v oc 

2-6 

V 

Input Voltage 

V| N 

V CC 

V 

Output Voltage 

V OUT 

0~Vcc 

V 

Operating Temperature 

T opr 

-40 - 85 

°c 

Input Rise and Fall Time 

t r , tf- 

0 ~ 1000(Vcc=2.0V) 

0 ~ 500(Vcc=4.5V) 

0 ~ 400(Vcc=6.0V) 

ns 


DC ELECTRICAL CHARACTERISTICS 




TEST CONDITION 


Ta=25‘G 

Ta=-40 — 85°C 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 



i 


H 

- 

1.5 

3. 15 
4.2 

_ 

V 

Low-Level 

Input Voltage 

V IL 


QEI 

ESI 

rail 


- 

■ 

H 

mmm 

m 


High-Level 
Output Voltage 

Vqh 

V,N = 

V| H °rViL 

I OH =-20|iA 

go 

rail 

1.9 
4.4 

5.9 

Ktfl 

■ill 

- 

1.9 
4.4 

5.9 

H 


I OH ~~6 mA 

I OH = _ 7. 8mA 

m 

4.18 

5. 68 

k wm 




Low-Level 

Output Voltage 

Vol 

V,N = 
V| H °rV IL 

Iql =20 U A 

m 

- 

m 

0.1 

0. 1 

0. 1 

- 

0.1 

0.1 

0.1 

V 

mm 

esi 

_ 

M*m 

■L1LI 

umm 

_ 

■.Of 

3-State Output 
Off-State Current 

Ice 



- 

- 


- 


U* 

Input Leakage Current 

I IN 

v,\- =V(X or GND 

lift 

- 

- 

■ 



Quiescent Supply Current 

BUmB 

V|_\ =Voc or GND 


- 

- 

WBM 

- 

KUO 
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TC74HC173AP/AF 


TIMING REQUIR EM ENTS( Input t r =t,=6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25t 

Ta=-40 ~85“C 

UNIT 

V CC 

TYP. 

LIMIT 

LIMIT 

Minimum Pulse Width 
(CLOCK) 

twa) 

fc W(H) 


2.0 

4.5 

6.0 

- 

75 

15 

13 

95 

19 

16 

ns 

Minimum Pulse Width 
(CLEAR) 

UVCH) 


2.0 

4.5 

6.0 

- 

75 

15 

13 

95 

19 

16 

Minimum Set-up Time 
(Gl, G2) 

ts 


2.0 

4.5. 

6.0 

~ 

100 

20 

17 

125 

25 

21 

Minimum Set-up Time 

(D) 

ts 


2.0 

4.5 

6.0 

- 

75 

15 

13 

95 

19 

16 

Minimum Hold Time 
(Gl, G2, D) 

th 


2.0 

4.5 

6.0 

- 

0 

0 

0 

0 

0 

0 

Minimum Removal Time 
(CLEAR) 

trem 


2.0 

4.5 

6.0 

- 

5 

5 

5 

5 

! 

Clock Frequency 

f 


2.0 

4.5 

6.0 

- 

9 

43 

51 

7 1 

34 

40 

MHz 
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TC74HC173AP/AF 


AC ELECTRICAL CH ARACTERISTICS(lnput t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST 




Ta=25t: 

Ta=-40 -85°C 

UNIT 

CONDITION 

CL 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 


^TLH 




2-0 

- 

20 

60 

- 

75 


Output Transition Time 



50 

4.5 


6 

12 

- 

15 



l THL 



' 

6.0 

- 

5 

10 

- 

13 







2.0 

- 

50 

115 

- 

145 






50 

4.5 

- 

15 

23 

_ 

29 


Propagation Delay Time 

t pLI! 




6.0 

~ 

12 

20 


25 


(CLOCK-Q) 

t pHL 




2.0 

- 

65 

155 

- 

195 






150 

4.5 


20 

31 

— 

39 







6.0 

- 

16 

26 

- 

33 







2.0 

- 

50 

115 

- 

145 






50 

4.5 

_ 

15 

23 

- 

29 


Propagation Delay Time 

f 




6.0 

- 

12 

20 

- 

25 

ns 

(CLEAR-Q) 

l pHL 




2.0 

- 

63 

155 

- 

195 





150 

4.5 

— 

20 

31 

— 

39 







6.0 


16 

26 

- 

33 







2.0 

- 

50 

115 

- 

145 






50 

4.5 


15 

23 

- 

29 


Output Enable time 

fc pZL 

R, = 

1 k O 


6.0 

- 

12 

20 

- 

25 


t pZH 


I Ky 


2.0 

- 

63 

115 

- 

195 





150 

4.5 

- 

20 

31 

- 

39 







6.0 

- 

16 

26 

- 

33 







2.0 

- 

36 

135 

- 

170 


Output Disable time 

l pLZ 

f 

Rl = 

1 kQ 

50 

4.5 

- 

17 

27 

_ i 

34 



l pHZ 


_ __ . _____ _____ 


6.0 

- 

15 

23 

- 

29 







2.0 

9 

20 

- 

7 

- 


Maximum Clock Frequency 

f.MAX 



50 

4.5 

43 

67 

- 

34 

- 

MHz 






6.0 

51 

84 

— 

40 

- 


Input Capacitance 

C IX 


- 

5 

10 

- 

10 


Output Capacitance 

C OUT 


_ 

10 

- 

- 


pF 

Power Dissipation Capacitance 

C PD (1) 


- 

45 

- 

- 

- 



Note(l) CfD is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

IcC(pd =C FD * V CC #f IN +I 0C 

And the total Cfd when n pcs of Flip Flop operate can be gained by the following equation: 

Cro(total)=28+17 • n 
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TC74HC174AP/AF/AFN 


HEX D-TYPE FLIP FLOP WITH CLEAR 


The TC74HC174A is a high speed CMOS D-TYPE FLIP 
FLOP fabricated with silicon gate C 2 MOS technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

Information signals applied to the D inputs are 
transferred to the Q outputs on the positive going edge of 
the clock pulse. 

When the CLEAR input is held low, the Q outputs are in 
the low logic level independent of the other inputs. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed f N /l A X = 71MHz(typ.) at Vcc=5V 

• Low Power Dissipation I<x = 4# A(Max.) at Ta=25°C 

•High Noise Immunity V\ih=Vmil =2896 Vcc( Min.) 

• Symmetrical Output Impedance — I Ioh I = IoL = 4mA(Min.) 

• Balanced Propagation Delays fpLH^pHL 

• Wide Operating Voltage Range — Vcc(opr.)=2V~6V 

• Pin and Function Compatible with 74LS174 


TRUTH TABLE 


INPUTS 

OUTPUT 

FUNCTION 

CLEAR 

D 

CLOCK 

Q 

L 

X 

X 

L 


H 

L 

s 

L 

- 


H 


H 

. 

- 


X 

~L 

Qn 

NO CHANGE 


X : Don't care 





CLEAR 1 £ 


jj 16 Vcc 

Q1 2 £ 


2 15 Q6 

01 3 C 


2 14 D6 

D2 4 £ 


2 13 D5 

Q2 5 £ 


2 12 Q5 

03 8 [ 


^ 11 04 

Q3 7 £ 


3 10 Q4 

GND 8 £ 


] 9 CLOCK 


(TOP VIEW) 


IEC LOGIC SYMBOL 
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TC74HC174AP/AF/AFN 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

v cc 

—0.5 ~ 7 

V 

DC Input Voltage 

V,N 

-0-5 ~Vcc + 0-5 

V 

DC Output Voltage 

V OLT 

-0.5 ~V cc +0.5 

V 

Input Diode Current 

I.K 

±20 

mA 

Output Diode Current 

J OK 

±20 

mA 

DC Output Current 

I OUT 

±25 

mA 

DC V^/Ground Current 

^CC 

±50 

mA 

Power Dissipation 

P D 

500(DIP)*/180(MFP) 

mW 

Storage Temperature 

Tstg 

-65 ~150 

°C 

Lead Temperature lOsec 


300 

°c 


*500mW in the range of Ta= 
-40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2-6 

V 

Input Voltage 

V,N 

0 ~ Vcc 

V 

Output Voltage 

V OUT 

0 ~ Vcc 

V 

Operating Temperature 

T 0 pr 

-40 - 85 

i 

°c 

Input Rise and Fall Time 

tr, tf 

0 ~ 1000(V CC =2.0V) 

0~ 500(V CC =4.5V) 
o ~ 40o(v cc =6.ov) 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

QVVfRflT 1 TPCT 

; Ta=25'C 

Ta=-40 ~85‘C 

UNIT 



V cc i MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V,H 

. 

■ 

2.0 i 1.5 

4.5 3.15 

6.0 | 4.2 

■ 


BQQB 

mm 



Low-Level 

Input Voltage 

V,L 


2.0 | - 

4.5 | - 

6.0 i - 

B 


m 

■ 

n 

V 

High-Level 
Output Voltage 

Voh 

V|N = 
V,i,orV| L 

Iqi =-20w A 

2.0 i 1.9 
4.5 | 4.4 
6.0. ! 5.9 

m 


H 

B 


Iqh =~4 mA 
Iqh =~5. 2mA 

4.5 1 4.18 
6.0 ! 5.68 




m 

Low-Level 

Output Voltage 

v„. 

V|N = 
Vn.orV,,. 

la. = 20 fiA 

2.0 j - 

4.5 i ~ 

6.0 j - 

HQ| 

la 


- 

0. 1 

0. 1 

0. 1 

V 

I ol =4 mA 
Iql =5. 2mA 

4. 5 - 

6.0 - 

WHM 


: 

mmm 

EXeI 

Input Leakage Current 

I|N 

Vj\ =V C c or GND 

6.0 ; - 

mam 


- 

both 

U A 

Quiescent Supply Current 


V| X =V CC or GND 

6.0 - I - 

4.0 

- 
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TC74HC174AP/AF/AFN 


TIMING REQUIREMENTS( Input t r =t f =6ns) 


PARAMETER 

— 

SYMBOL 

TEST CONDITION 


Ta= 

25 °C 

Ta=-40 ~85t 

UNIT 


TYP. 

LIMIT 

LIMIT 

Minimum Pulse Width 
(CLOCK) 

tw(L> 

t\V(H) 


2.0 

4.5 

6.0 

- 

75 

15 

13 

95 

19 

16 


Minimum Pulse Width 



2.0 

- 

75 

95 


(CLEAR) 

t\V(L) 


4.5 

6.0 

- 

15 

13 

19 

16 





2.0 

- 

75 

95 


Minimum Set-up Time 

ts 


4.5 

- 

15 

19 

ns 




6.0 

- 

13 

16 





2.0 j 

- 

0 

0 


Minimum Hold Time 

th 


4.5 


0 

0 





6.0 

- 

0 

0 


Minimum Removal Time 



2.0 

- 

25 

30 


(CLEAR) 

trem 


4.5 

6.0 

- 

5 

4 

6 

5 





2.0 

- 

6 

4 


Clock Frequency 

f 


4.5 

- 

33 

26 

MHz 




6.0 

- 

38 

30 



AC ELECTRICAL CH AR ACTERISTICS(C L = 15pF,V cc =5V,Ta=25°C) 


PARAMETER 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Output Transition Time 

tTLH 

hm 


- 

4 

8 

ns 

Propagation Delay Time 
(CLOCK-Q) 

tpLH 

^dHL 


- 

14 

26 

Propagation Delay Time ! 
(CLEAR-Q) 

tpHL 


- 

15 

26 

Maximum Clock Frequency i f\ LA \- 


39 

71 

- 

MHz 


AC ELECTRICAL CHAR ACTERISTICS(C L =50pF, Input t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 ~85°C 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Output Transition Time 

tTLH 

l THL 


2.0 

4.5 

6.0 

- 

27 

8 

7 

75 

15 

13 

- 

95 

19 

16 

ns 

Propagation Delay Time 
(CLOCK-Q) 

t pLH 

tpHL 


2.0 

4.5 

6.0 

- 

68 

17 

14 

150 

30 

26 

- 

190 

38 

32 

Propagation Delay Time 
(CLEAR-Q) 

tpHL 


2.0 

4.5 

6.0 

- 

72 

18 

15 

150 

30 

26 


190 

38 

32 

Maximum Clock 
Frequency 

■ 

f\1AX 


2.0 

4-5 

6.0 

6 

33 

38 

15 

59 

71 

- 

4 

26 

30 

- 

MHz 

Input Capacitance 

C,x 


- 

5 

10 

- 

10 

P F 

Power Dissipation Capacitance 

Cpi_)(l) 


- 

40 

- 

- 

- 


Noted) Cpo is defined as the value of the internal equivalent capacitance which is calculated from the 


operating current consumption without load. 

Average operating current can be obtained by the equation: 

IcCtotF=CpD • V<x • f in +I<X /6 (per Flip Flop) 

And the total Cp[) when n pcs. of Flip Flop operate can be gained by the following equation: 
C^ total) =28+ 12 • n 
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TC74HC174 AP/AF/ AF N 


SYSTEM DIAGRAM 
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TC74HC1 75AP/AF/AFN 


QUAD D-TYPE FLIP FLOP WITH CLEAR 


The TC74HC175A is a high speed CMOS D-TYPE FLIP 
FLOP fabricated with silicon gate C 2 MOS technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

Information signals applied to D inputs are transferred 
to the Q and Q outputs on the positive going edge of the 
clock pulse. 

When the CLEAR input is held low, the Q outputs are at 
the low logic level and the Q outputs are at the high logic 
level independent of the other inputs. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed f MAX =63MHz(typ.) at Vcc=5V 

• Low Power Dissipation \q£=Au A(Max.) at Ta=25°C 

• High Noise Immunity Vnih = Vml =28% Vcc(Min.) 

• Symmetrical Output Impedance — I Ioh I =IoL = 4mA(Min.) 

• Balanced Propagation Delays tpLH^pHL 

• Wide Operating Voltage Range — V cc (opr.)=2V~6V 

• Pin and Function Compatible with 74LS175 


TRUTH TABLE 


INPUTS 

OUTPUTS 

FUNCTION 

CLEAR 

D 

CLOCK 

Q 

Q 

L 

X 

X 

D 

D 

Clear 

H 

L 

_r 

Q 

□ 

— 

H 

H 

_r 


n 

— 

H 

X 

_LL_ 


m 

No change 


X *. Don’t care 



CLEAR 1 £ 

H-H 

3 16 V cc 

1 Q 2 £ 


2 15 *0 

IQ 3 £ 


] 14 4 5 

ID 4 £ 


2 13 4 0 

2D 5 £ 


□ 12 3 0 

25 6 £ 


3 11 35 

2 Q 7 C 


3 10 3Q 

GND 8 £ 


3 9 CLOCK 


(TOP VIEW) 



IEC LOGIC SYMBOL 



HC-355 










TC74HC1 75 AP/AF/AF N 


SYSTEM DIAGRAM 
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TC74HC175AP/AF/AFN 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5-7 

V 

DC Input Voltage 

V,x 

-0.5 ~V cc +0.5 

V 

DC Output Voltage 

V OLT 

-0.5 —V cc +0.5 

V 

Input Diode Current 

I|K 

±20 

mA 

Output Diode Current 

I(K 

±20 

m A 

DC Output Current 

*OLT 

±25 

mA 

DC V cc /G round Current 

l CC j 

±50 

mA 

Power Dissipation 

Pd 

500(DIP)*/180(MFP) 

mW 

Storage Temperature 

Tstg 

-65 -150 

°C 

Lead Temperature lOsec 

T, . . 

300 

°C 


*500mW in the range of Ta= 
~40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

V cc 

2-6 

V 

Input Voltage 

V,N 

0 ~ Vcc 

V 

Output Voltage 

V OLT 

0-Vcc 

V 

Operating Temperature 

Topr 

-40 — 85 

°c 

Input Rise and Fall Time 

tr, tf 

0 ~ 1000(V CC =2.0V) 

0 ~ 500(V CC =4.5V) 

o ~ wocv^e.ov) 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25t ' 

Ta=-40 ~85°C 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 


MAX. 

High-Level 

Input Voltage 

V |H 


2.0 

4.5 

6.0 

1.5 

3. 15 
4.2 

- 

H 

m 


H 

Low-Level 

Input Voltage 

V,L 


2.0 

4.5 

6.0 

- 

- 

0.5 

1.35 

1.8 

- 

0.5 

1.35 

1.8 

1 

High-Level 
Output Voltage 

: 

V ()( , 

V| N = 
ViiiorV,,. 

< 

0 

CM 

1 

II 

j? 

2.0 

4.5 

6.0 

1.9 
4.4 

5.9 

2.0 

4.5 

6.0 

H 

H 

■39 



Iqh =-4 mA 
lai =-5. 2mA 

4.5 

6.0 

4. 18 

5. 68 

4.31 
5.80 I 


■SfiEl 


Low-Level 

Output Voltage 

Vq. 

V,N = 
V|||OrV|| 

!<x -20 u A 

2.0 

4.5 

6.0 

- 

0.0 

0.0 

0.0 

i 



V 

Iql =4 mA 
lot. =5. 2mA 

4.5 

6.0 

— 

0. 17 

0. 16 

0. 26 

0. 26 


0. 33 

0. 33 

Input Leakage Current 

I IN 

V|N =v cc or GND 

6.0 

- 

- 

±0. 1 

- 

±1.0 

tf A 

Quiescent Supply Current 

l CC 

\ T |\ = V or GND 

6.0 

i 

- 

4.0 

- 

40.0 
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TC74HC1 75 AP/AF/ AF N 


TIMING REQUIREMENTS(lnput t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta= 

25X 

Ta=-40 ~85°C 

UNIT 

Vcc 

TYP. 

LIMIT 

LIMIT 

Minimum Pulse Width 
(CLOCK) 

t\Y(.L> 
two I) 


2.0 

4.5 

6.0 

- 

75 

15 

13 

95 

19 

16 


Minimum Pulse Width 



2.0 

~ 

75 

95 


(CLEAR) 

t\Y'L J 


4.5 

6.0 

- 

15 

13 

19 

16 





2.0 

- 

75 

95 


Minimum Set-up Time 

ts 


4.5 

- 

15 

19 

ns 




6.0 

- 

13 

16 





2.0 

- 

0 

0 


Minimum Hold Time 

th 


4.5 

- 

0 

0 i 





6.0 

- 

0 

0 





2.0 

- 

75 

95 


Minimum Removal Time 

trem 


4.5 

- 

15 

19 





6.0 

- 

13 

16 





2.0 

- 

6 

5 


Clock Frequency 

f 


4.5 

- 

31 

25 

MHz 




6.0 

- 

36 

29 



AC ELECTRICAL CHAR ACTE RISTICS(C L = 15pF,V cc =5V,Ta=25°C) 


PARAMETER 

SYMBOL 

TEST CONDITION i MIN. 

1 

TYP. 

MAX. 

UNIT 

Output Transition Time 

tTLH 
t*n il 

l 

4 

8 

ns 

Propagation Delay Time 
(CLOCK-Q, Q) 

t pLH 
t pi 11- 

| 

1 i 

16 

24 

Propagation Delay Time 
(CLEAR-Q, Q) 

tpLH 

tpHL 

i 

i 

i 13 

_ 

21 

Maximum Clock Frequency 

f MAX 

i 36 

! 63 

- 

MHz 


AC ELECTRICAL CHAR ACTE RISTICS(C L =50pF, Input t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 1 

Ta=-40 ~85°C 1 

UNIT 

Vcc 

MIN. I TYP. 

MAX. 

MIN. 

MAX. 

Output Transition Time 

tTLH 

tTHL 


2.0 

4.5 

6.0 

- 

30 

8 

7 

75 

15 

13 

- 

95 

19 

16 

ns 

Propagation Delay Time 
(CLOCK-Q, Q) 

tpLH 

tpHL 


2.0 

4.5 

6.0 

- 

70 

19 

16 

140 

28 

24 


175 

35 

30 

Propagation Delay Time 
(CLEAR-Q, Q) 

tpLH 
tpHL | 

i 

i . 

2.0 

4.5 

6.0 

- 

50 

16 

12 

125 

25 

22 

- 

160 

32 

27 

Maximum Clock 
Frequency 

1 

f.MAX 

i 

i 

i 

2.0 

4.5 

6.0 

6 

31 

36 

14 

53 

63 

- 

5 

25 

29 

- 

MHz 

Input Capacitance 

C l\ 


i 

5 

10 

- 

10 

pF 

Power Dissipation Capacitance 

Cpo(l) 

i - 

53 ! 

j - 

- 


Note(l) Cfd is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

IcCtot^Cpi) • Vcc • fix + Icc '4( per Flip Flop) 

And the total C^) when n pcs. of Flip Flop operate can be gained by the following equation: 

Cj^)( total) =32*21 • n 
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TC74HC181P 


TC74HC1 81 P ARITHMETIC LOGIC UNIT/FUNCTION GENERATOR 

The TC74HC181 is a high speed CMOS ARITHMETIC LOGIC UNIT (ALU) /FUNCTION GENERATORS 
fabricated with silicon gate C^MOS technology. 

It achieves the high speed operation similar to equivalent LSTTL while maintaining 
the CMOS low power dissipation. 

This circuit perform 16 binary arithmetic operations on two 4-bit word as shown in 
Tables 1 and 2. These operations are selected by the four function-select lines (SO, 
SI, S2, S3) and include addition, subtraction, decrement, and straight transfer. 

When performing arithmetic manipulations, the internal carries must be enabled by 
applying a low-level voltage to the mode control input (M) . A full carry look ahead 
scheme is made available in these devices for fast, simultaneous carry generation be 
means of two cascade-outputs (pins 15 and 17) for the four bits in the package. 

When used in conjunction with the TC74HC182, full carry look-ahead circuits, high- 
speed arithmetic operations can be performed. 

All inputs are equipped with protection circuits against static discharge or tran- 
sient excess voltage. 

FEATURES: 

• High Speed t p d=30ns(Typ . ) at Vce~5V 

• Low Power Dissipation ICC=4pA(Max. ) at Ta=25°C 

• High Noise Immunity V NIH = ^NIL = ^8% V^c(Min.) 

• Output Drive Capability 10 LSTTL Loads 

• Symmetrical Output Impedance .... | I()H I =I OL = 4mA(Min. ) 

• Balanced Propagation Delays t pLH* =?t pHL 

• Wide Operating Voltage Range V cc (0pr.)=2V 'v, 6V 

• Pin and Function Compatible with 74LS181 
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TC74HC181P 


PIN ASSIGNMENT 



23 Al 

22 Bl 

21 A2 

20 B2 

19 A3 

18 B3 


13 F3 


(TOP VIEW) 

*: Open drain Output Structure 


PIN DESIGNATIONS 



Designations 

Pin No. 

Function 

AO, n, A2, A3 

2, 23, 21, 19 

Word A Inputs 

BO, B2 , B3 

1, 22, 20, 18 

Word B Inputs 

SO, SI, S2 , S3 

6, 5, 4, 3 

Function Select Inputs 

Cn 

7 

Inv. Carry Input 

M 

8 

Mode Control Input 

FO, FI, F2, F3 

9, 10, 11, 13 

Function Outputs 

A=B 

14 

Comparator Outputs 

P 

15 

Carry Propagate Output 

Cn+4 

16 

Inv. Carry Output 

G 

17 

Carry Generate Output 

V CC 

24 

Supply Voltage 

GND 

12 

Ground 
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TC74HC181P 


FUNCTIONAL DESCRIPTION 

The HC181 will accomodate active-high or active-low data, if the pin designa- 
tions are interpreted as show below. 


Pin Number 

BHBIWBIBlWHIHHBIBiBiH 

16 

mm 

Active-low data (Table 1) 

— —— i — rnsmmm — mm* mwm mmm i Mg eg mmmm — ■ — — jsmmsam 

Active-high data(Table 2) 



Subtraction is accomplished by l's complement addition where the l f s complement 
of the subtrahend is generated internally. The resultant output is A-B-l, which 
requires an end-around or forced carry to produce A-B. 

The HC181 also be utilized as a comparator. The A=B output is internally de- 
coder from the function outputs (FO, FI, F2, F3) so that when two words of equal 
magnitude are applied at the A and B inputs, it will assume a high level to indicate 
equality (A=B) . The ALU should be in the subtract mode with Cn=H when performing 
this comparison. The A=B output is open-drain so that it can be wire-AND connected 
to give a comparison for more than four bits. The carry output (Cn+4) can also be 
used to supply relative magnitude information. Again, the ALU should be placed in the 
subtract mode by placing the function select input S3, S2, SI, SO at L, H, H, L, 
respectively. 


Input 

Cn 

Output 

Cn+4 

Active-low data 
(Figure 1) 

Active-high data 
(Figure 2) 

H 

H 

A>B 

A<B 

H 

L 

A<B 

A>B 

L 

H 

A>B 

A<B 

L 

L 

A<B 

A>B 


These circuits have been designed to not only incorporate all of the designer 1 s 
requirements for arithmetic operations, but also to provide 16 possible functions of 
two Boolean variables without the use of external circuitry. These logic functions 
are selected by use of the four function select inputs (SO, SI, S2, S3) with the mode 
control input (M) at a high level to disable the internal carry. 

The logic functions and arithmetic operations obtained with signal designations 
of Figure 1 are given in Table 1; those obtained with signal designations of Figure 
2 are given in Table 2. 
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(2) 

A 

a) 

A 

(23) 

A 

(22) 

A 

(21) 

A 

(23) 

A 

(19) 

A 

(18) 

Jl 


AO 

Cn 

BO 

A1 

B1 

A2 

B2 

A3 

B3 





HC 1 8 1 



i 

\ = B - 

M 

FO 

FI 

F2 

F3 

Cn+4 

0 

P 



(9) (10) (11) (13) (16) (17) ( 


(3) (4) 

6 6 

a) 

A 

(2) (14) 

A A 

(15) 

A 

(5) 

A 

(6) 

JL 


GO PO 

Gl 

PI G 2 

P2 

G3 

P3 

P 

Cn 


HC 1 8 2 





Cn+x 


Cn+y 


Cn+z 


G 

! 

(12) 


1 

(ID 


1 

(9) 




(Figure 1) 






Table 1 


M=H 

Logic 

Functions 


F * A 
F = AB 
F = A + B 
F = 1 
F = A + B 
F- B 
F = A^B 

F = A + B 
F = AB 
F * A©B 
F = B 
F = A + B 
F = 0 
F = AB 
F= AB 
F = A 


* Each bit is shifted to 


Selection 

S3 S2 SI SO 

L 

L 

L 

L 

L 

L 

L 

H 

L 

L 

H 

L 

L 

L 

H 

H 

L 

H 

L 

L 

L 

H 

L 

H 

L 

H 

H 

L 

L 

H 

H 

H 

H 

L 

L 

L 

H 

L 

L 

H 

H 

L 

H 

L 

H 

L 

H 

H 

H 

H 

L 

L 

H 

H 

L 

H 

H 

H 

H 

L 

H 

H 

H 

H 



F = A Minus 1 
F * AB Minus 1 
F = AB Minus 1 
F « Minus 1 (2's Compl) 
F - A Plus (A + B) 

F-AB Puls (A + B) 

F = A Minus B Minus 1 

F* A + B 

F = A Plus (A + B) 

F * A Plus B 
F = AB Plus (A + B) 

F = A + B 
F ~ A Plus A* 

F = AB Plus A 
F - AB Plus A 
F - A 


c Qperations 

C n =H (with carry) 


F ~ A 
F = AB 
F = (AB) 

F = Zero 

F = A Plus(A + B) Plus 1 
F = AB Plus(A + B) Plus 1 
F = A Minus B 

F = (A + B) Plus 1 
F = A Plus(A + B) Plus 1 
F = A Plus B Plus 1 
F = AB Plus(A + B) Plus 1 
F = (A + B) Plus 1 
F = A Plus A Plus 1 
F = AB Plus A Plus 1 
F = AB Plus A Plus 1 
F = A Plus 1 


next more significant position. 
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) (23) (22) (21) (20) (19) (IS) 



(Figure 2) 


Selection 

Active High Date 

M=H 

Logic 

Functions 

M=L: Arithmetic Operations 

S3 

S2 

SI 

SO 

C n =H (no carry) 

C n -L (with carry) 

L 

L 

L 

L 

F = A 

F* A 

F = A Plus 1 

L 

L 

L 

H 

F = A + B 

F* A + B 

| F= (A + B) Plus 1 

L 

L 

H 

L 

F* AB 

F - A + B 

F = (A + B) Plus 1 

L 

L 

H 

H 

►n 

it 

o 

F = Minus 1(2 1 s Compl) 

F * Zero 

L 

H 

L 

L 

F* AB 

F = A Plus AB 

F = A Plus AB Plus 1 

L 

H 

L 

H 

F* B 

F * (A + B) Plus AB 

F = (A + B) Plus AB Plus 1 

L 

H 

H 

L 

F* A © B 

F = A Minus B Minus 1 

F * A Minus B 

L 

H 

H 

H 

F = AB 

F = AB Minus 1 

F* AB 

H 

L 

L 

L 

F = A + B 

F = A Plus AB 

F * A Plus AB Plus 1 

H 

L 

L 

H 

F = A© B 

F = A Plus B 

F = A Plus B Plus 1 

H 

L 

H 

L 

F = B 

F * (A + B) Plus AB 

F « (A + B) Plus AB Plus 1 

H 

L 

H 

H | 

F = AB 

F = AB Minus 1 

F - AB 

H 

H 

L 

L 

►xj 

II 

H* 

F - A Plus A* 

i 

F = A Plus A Plus 1 

H 

H 

L 

H 

F = A + B 

F = (A + B) Plus A 

F = (A + B) Plus A Plus 1 

H 

H 

H 

L 

F = A + B 

F = (A + B) Plus A 

F = (A + B) Plus A Plus 1 

H 

H 

H 

H 

F« A 

F - A Minus 1 

F = A 


* Each bit is shifted to the next more significant position. 
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LOGIC DIAGRAM 
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TC74HC181P 


INPUT and OUTPUT EQUIVALENT CIRCUIT 



V CC“ 


Hr 


"1 

I 

t 


-j — QOUTPUT 


% 


GND— -J 


I 


I 



ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5 % 7 

V 

DC Input Voltage 

VlN 

-0.5^ Vcc+0 . 5 

V 

DC Output Voltage 

v OUT 

-0.5% V cc +0 . 5 

V 

Input Diode Current 

X IK 

±20 

mA 

Output Diode Current 

I 0K 

±20 

mA 

DC Output Current 

t out 

±25 

mA 

DC Vcc/Ground Current 

I cc 

±50 

mA 

Power Dissipation 

Pd 

500* 

mW 

Storage Temperature 

T stg 

-65 ^ 150 

°C 

Lead Temperature lOsec 

Tl 

300 

°C 


* 500mW in the range of 
Ta=-40°C 'V' 65°C and from 
Ta=65°C up to 85°C 
derating factor of 
-10mW/°C shall be 
applied until 300mW. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

LIMIT 

UNIT 

Supply Voltage 

v cc 

2^6 

V 

Input Voltage 

VlN 

0 % Vcc 

V 

Output Voltage 

v OUT 

0 % Vcc 

V 

Operating Temperature 

T opr 

-40 ^ 85 

°c 

Input Rise and Fall Time 

tr, tf 

0'v,1000(VcC=2.0V) 
0 ^500(Vcc=A.5V) 
0 % 400 (VCC=6 • 0V) 

ns 
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TC74HC181P 


AC ELECTRICAL CHARACTERISTICS (Cl=50pF, Input t r =tf=6ns) 


PARAMETER 


SYMBOL TEST CONDITION 


Ta=25°C 


Ta=-40^85°C 


MIN. TYP. MAX. MIN. MAX. 


Output Transition Time 

t TLH 

fc THL 


Propagation Delay Time 

( d 

tpLH 

tpHL 


Propagation Delay Time 

(2) 

tpLH 

tpHL 


Propagation Delay Time 

(3) 

tpLH 

t pHL 


Propagation Delay Time 

(4) 

tpLH 

tpHL 


Propagation Delay Time 

(5) 

tpLH 

tpHL 


Propagation Delay Time 

(6) 

tpLH 

tpHL 


Propagation Delay Time 
(7) 

tpLH 

tpHL 


Propagation Delay Time 
(8) 

tpLH 

tpHL 


Propagation Delay Time 

(9) 

tpLH 

tpHL 


Propagation Delay Time 

(10) 

tpLH 

tpHL 


Propagation Delay Time 

(11) 

tpLH 

tpHL 


3-State Output 

Enable Time (12) 

tpZL 

R L =lkfl 

3-State Output 

Disable Time (12) 

tpLZ 

• R L =lkfi 









TC74HC181P 


AC ELECTRICAL CHARACTERISTICS (Continued) 


PARAMETER 

SYMBOL 

TEST CONDITION X7 

V CC 

Ta~25°C 

Ta=-40'u85°C 

UNIT 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Input Capacitance 

C IN 


- 

5 

10 

- 

10 

P F 

Power Dissipation 
Capacitance 

C PD(1) 


- 

216 

- 

- 

- 


Note(l) : Cpj) is defined as the value of internal equivalent capacitance of IC which 
is calculated from the operating current consumption without load (refer to 
Test Circuit) . 

Average operating current can be obtained by the equation hereunder. 
I CC(Opr.) = C PD ' V CC ' f IN + I CC 


PROPAGATION DELAY TIME TEST CONDITIONS 


TEST NO. 

FROM (INPUT) 

TO (OUTPUT) 

TEST CONDITIONS 

(i) 

Cn 

Cn+4 


(2) 

Any A or B 

Cn+4 

M=GND, S0=S3=V C c, S1=S2=GND (SUM mode) 


Any A or B 

Cn+4 

M=GND, S0=S3=GND, S1=S2=V CC (DIFF mode) 


Cn 

Any F 

M=GND (SUM or DIFF mode) 


Any A or B 

G 

M=GND, S0=S3=V CC , S1=S2=GND (SUM mode) 


Any A or B 

G 

M=GND, S0=S3=GND, S1=S2=V CC (DIFF mode) 


Any A or B 

F 

M=GND , S0=S3=VCC , S1=S2=GND (SUM mode) 


Any A or B 

F 

M=GND, S0=S3=GND, Sl=S2=V C c (DIFF mode) 

■ 

Ai or "Bi 

Fi 

M=GND, S0=S3=V C c, S1=S2=GND (SUM mode) 

1 

Ai or Bi 

fI 

M=GND, S0=S3=GND, S1=S2=V CC (DIFF mode) 

mm 

Ai or Bi 

fI 

M=V CC (Logic mode) 


Any A or B 

A=B 

M=GND , S0=S3=GND, S1=S2=V CC (DIFF mode) 
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SWITCHING CHARACTERISTICS TEST WAVEFORM 
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TC74HC182AP/AF 


LOOK AHEAP CARRY LOGIC 

The TC74HC182A is a high speed CMOS FUNCTION 
LOOK AHEAD CARRY GENERATOR fabricated with 
silicon gate C 2 MOS technology. 

It achieves the high speed operation similar to equivalent 
LSTTL while maintaining the CMOS low power dissipation. 

These circuits are capable of anticipating a carry across 
four binary adders or group of adders. They are cascadable 
to perform full look-ahead across n-bit adders. Carry, 
generate -carry, and propagate-carry functions are provided 
as shown in the pin designation table. 

When used in conjunction with the HC181A arithmetic 
logic unit, these generators provide high-speed carry look 
-ahead capability for any word length. Each HC182A 
generates the look --ahead (anticipated carry )across a 
group of four ALU’s and, in addition, other carry look- 
ahead circuits may be employed to anticipate carry across 
sections of four look-ahead packages up to n-bits. The 
method of cascading circuits to perform multi-level look- 
ahead is illustrated under typical application data. 

Carry input and output of the ALU’s are in their true 
form, and the carry propagate(P) and carry generate(G) 
are in negated form; therefore, the carry functions (inputs, 
output, generate, and propagate) of the look-ahead 
generators are implemented in the compatible forms for 
direct connection to the ALU. Reinterpretation of carry 
functions as explained on the HC181A data sheet are also 
applicable to and compatible with the look-ahead generator. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed tpd= 14ns(Typ.)at V CC =5V 

• Low Power Dissipation A (Max.) at Ta=25°C 

• High Noise Immunity Vnih = V\il 28% Vcc (Min . ) 

• Output Drive Capability 10 LSTTL Loads 

• Symmetrical Output Impedance ••* | Iqh I = IoL = 4mA(Min.) 

• Balanced Propagation Delays t P m tp^L 

• Wide Operating Voltage Range ••• Vqq (opr.)=2V~6V 

• Pin and Function Compatible with 74LS182 



<31 1 £ 

i-w-i 

] 16 Vcc 

PI 2 £ 


]li W 

GO 3 [] 


3 14 G2 

PO 4 £ 


3 13 Cn 

G3 5C 


3 12 Cn+x 

P3 6C 


3 11 Cn+y 

P 7C 


3 10 G 

GND 8C 


3 9 Cn+z 

(TOP VIEW) 
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Pin Designation 


Active" L" 

Active" H" 

Pin No. 

Function 

G0,G1,G2,G3 

G0,G1,G2,G3 

3 , 1 , 14 , 5 

Carry Generate inputs 

P0,P1,P2,P3 

P0,P1,P2,P3 

4 , 2 , 15 , 6 

Carry Propagate Inputs 

Cn 

Cn 

13 

Carry Input 

Cn+z, Cn+y 
Cn+z 

Cn+x, Cn+y 
Cn+z 

12 , 11 , 9 

Carry Outputs 

G 

Y 

10 

Carry Generate Output 

V 

X 

7 

Carry Propagate Output 

Vcc 

16 

Supply Voltage 

GND 

8 

Ground 


TRUTH TABLE 


FOR Cn+z OUTPUT 


Cn+x=G0+P0Cn 
Cn+y=G1+P1G0+P1P0Cn 
Cn+z=G2+P2G1 + P2P1G0+P2P1P0Cn 
G=G3+P3G2+P3P2G1+P3P2P1G0 
P=P3P2P1P0 

or 

CnTx=Y0(X0+Cn) 

Cn+y= Y1[X1+Y0(X0+Cn)] 
CnTz=Y2{X2+Y1[X1+Y0(X0+Cn)]} 

Y=Y3(X3+Y2)(X3+X2+Y1)(X3+X2+X1+Y0) 

X=X3+X2+X1+X0 


FOR Cn+y OUTPUT 


INPUTS 

OUTPUT 

G1 

GO 

PI 

P0 

Cn 

Cn+y 

L 

X 

X 

X 

X 

H 

X 

L 

L 

X 

X 

H 

X 

X 

L 

L 

H 

H 

All other combinations 

L 


X:Don't care 


INPUTS 

OUTPUT 

G2 

G1 

GO 

P2 

PI 

P0 

Cn 

Cn+z 

L 

X 

X 

X 

X 

X 

X 

H 

X 

L 

X 

L 

X 

X 

X 

H 

X 

X 

L 

L 

L 

X 

X 

H 

X 

X 

X 

L 

L 

L 

H 

■ 

H 

All other combinations 

L 


FOR G OUTPUT 


INPUTS 

OUTPUT 

G3 

G2 

G1 

GO 

P3 

P2 

PI 

G 

L 

X 

X 

X 

X 

X 

X 

L 

X 

L 

X 

X 

L 

X 

X 

L 

X 

X 

L 

X 

L 

L 

X 

L 

X 

X 

X 

L 

L 

L 

L 

L 

All other combinations 

H 


FOR P OUTPUT 


INPUTS 

OUTPUT 

P3 

P2 

PI 

P0 

~P 

L 

L 

L 

L 

L 

All other combinations 

H 


FOR Cn+x OUTPUT 


INPUTS 

OUTPUT 

GO 

P0 

Cn 

Cn+x 

L 

X 

X 

H 

X 

L 

H 

H 

All other combinations 

L 
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ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5-7 

V 

DC Input Voltage 

V,N 

-0.5 —Vo- +0.5 

V 

DC Output Voltage 

Volt 

-0.5 -Vcc+0.5 

V 

Input Diode Current 

I.k 

±20 

mA 

Output Diode Current 

*OK 

±20 

mA 

DC Output Current 

^OUT 

±25 

mA 

DC V cc /Ground Current 

*CC 

±50 

mA 

Power Dissipation 

Pq 

500(DIP)*/180(SOIC) 

mW 

Storage Temperature 

T s tg 

-65 -150 

°C 

Lead Temperature lOsec 

Tl 

300 

°C 


*500mW in the range of Ta= 
~40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
~10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2 - 6 

V 

Input Voltage 

V,N 

V cc 

V 

Output Voltage 

V OUT 

0 — V cc 

V 

Operating Temperature 

Topr 

-40 - 85 

°c 

Input Rise and Fall Time 

tr, tf 

0 ~ 1000(V CC =2.0V) 

0 — 500(Vcc=4.5V) 

0 ~ 400(Vcc=6.0V) 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25t: 

Ta=-40 — 85°C 

UNIT 

V CC 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V, H 


2.0 

4.5 

6.0 

1.5 

3. 15 
4.2 

- 

- 

1.5 

3.15 

4.2 

- 

V 

Low-Level 

Input Voltage 

V, L 


2.0 

4.5 

6.0 

- 

- 

0.5 

1.35 

1.8 

- 

0.5 

1.35 

1.8 

V 

High-Level 
Output Voltage 

Vqh 

V,N = 
V, H orVi L 

I OH =-20 uA 

2.0 

4.5 

6.0 

1.9 
4.4 

5.9 

2.0 

4.5 

6.0 

- 

1.9 
4.4 

5.9 

- 

V 

I OH mA 

I OH =-5.2mA 

4.5 

6.0 

4. 18 
5.68 

4.31 

5. 80 

_ 

4. 13 

5. 63 

: 

Low-Level 

Output Voltage 

Vql 

V,N = 

v i H orV 1L 

1 01 - “20 u A 

2.0 

4.5 

6.0 

- 

0.0 
0.0 
0.0 | 

0. 1 

0.1 

0. 1 

- 

0.1 

0.1 

0. 1 

V 

Iql =4 mA 
Iol =5. 2mA 

4.5 

6.0 

: 

0.17 

0. 18 

0. 26 

0. 26 

_ 

0. 33 

0. 33 

Input Leakage Current 

I IN 

Vix =Vcc or GND 

6.0 

- 

- 

±0.1 

- 

±1.0 

U A 

Quiescent Supply Current 

Ice 

Vin =Vcc or GND 

6.0 

- 

- 

4.0 

- 

40.0 
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AC ELECTRICAL CHAR ACT ERISTICS (C L =15pF,Vcc = 5V,Ta=25°C) 


PARAMETER 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Output Transition Time 

^TLH 

t THL 



4 

8 


Propagation Delay Time 
/G0.G1.G2 Cn+x,Cn+y\ 

VPO, Pi, P2, Cn+z ) 

tpLH 

tpHl. 


_ 

14 

24 


Propagation Delay Time 
f G0.Gl.G2.G3 ~ \ 

\ P1.P2.P3 ° / 

tpLH 

tpHL 



16 

27 

ns 

Propagation Delay Time | 
(P0.Pl,P2,P3- : P) 

tpLII 

tpHL 


i 

14 

24 


Propagation Delay Time 
(Cn~Cn+x,Cn+y,Cn+z) 

tpLH 

tpHL 

i 


14 

24 



AC ELECTRICAL CHAR ACTERISTICS(C L =50pF, Input t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25t: 

Ta=-40 ~85°C 

UNIT 

v cc 

MIN, 

TYP. 

MAX. 

MIN. 

MAX. 

Output Transition Time 

Wlh 

^THL 


2.0 

4.5 

6.0 

~ 

30 

8 

7 

75 

15 

13 

. 

95 

19 

16 

ns 

Propagation Delay Time 
/G0.G1.G2 Cn+x,Cn+y\ 
\P0,P1,P2 Cn+z ) 

l pLH 

t pHL 


2.0 

4.5 

6.0 

~ 

62 

17 

13 

135 

27 

23 

- 

170 

34 

29 

Propagation Delay Time 
/G0.G1.G2.G3 p\ 

VP1.P2.P3 1 

t pLH 
fc pHL | 


2.0 

4.5 

6.0 

- 

72 

19 

14 

150 

30 

26 

- 

190 

38 

33 

Propagation Delay Time 
(P0.P1.P2.P3-P) 

Wl 

fc pHL 


2.0 

4.5 

6.0 

- 

62 

17 

13 

135 

27 

23 

- 

170 

34 

29 

Propagation Delay Time 
(Cn-Cn+x,Cn+y,Cn+z) 

t pLl 1 
IpHL 


2.0 

4.5 

6.0 


62 

17 

13 

135 

27 

23 

- 

170 

34 

29 

Input Capacitance 

Cix 



5 

10 

- 

10 

pF 

Power Dissipation Capacitance 

Cpd(1) 



61 

- 

- 

- 


Note(l) Cfd is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

IcCfcpd=C PD • Vcc • f !\+I OC 
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TC74HC182AP/AF 


TYPICAL APPLICATION 



64-BIT ALU. FULL-CARRY LOOK-AHEAD IN THREE LEVELS 
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TC74HC190AP/AF BCD UP/DOWN COUNTER 
TC74HC191AP/AF 4-BIT BINARY UP/DOWN COUNTER 


The TC74HC190A and TC74HC191A are high speed 
CMOS 4-BIT UP/DOWN COUNTERS fabricated with 
silicon gate C 2 MOS technology. 

They achieve the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

The TC74HC190A is BCD up/down counter and the 
TC74HC191A is 4-bit binary up/down counter. 

They have an asynchronous load input (LOAD) which is 
active low. 

The direction of counting is determined by the level of 
DOWN/UP. When D/U is low, the counter counts up; 
when D/U is high, it counts down. Counting occurs on the 
positive going transition of the clock input. 

Enable input (ENABLE) and two carry inputs 
(RIPPLE CLOCK OUT, MAX/MIN) are provided to 
permit easy cascading of the counters, which facilitates 
easy implementation of N-bit counters without using 
external gates. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed f\tAX = 48MHz(Typ.)at Vqq=5V 

• Low Power Dissipation 1^=4// A( Max. )at Ta=25°C 

• High Noise Immunity Vxih=V\il=28X Vcc(Min.) 

• Output Drive Capability 10 LSTTL Loads 

• Symmetrical Output Impedance ••• | I oh | =IoL = 4mA(Min.) 

• Balanced Propagation Delays tpLH ^tpHL 

• Wide Operating Voltage Range **• V<x (opr)=2V~~6V 

• Pin and Function Compatible with 74LS190/191 



IEC LOGIC SYMBOL 
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TC74HC190AP/AF 

TC74HC191AP/AF 


TRUTH TABLE 


INPUTS | 

OUTPUTS 

FUNCTION 

LOAD 


D/U 


BBI 

mm 

BiBl 

ItBl 

L 

X 

X 

X 

a 

b 

c 

d 

PRESET DATA 

H 

L 

L 

-T 

UP COUNT 

UP COUNT 

H 

L 

H 


DOWN COUNT 

DOWN COUNT 

H 

H 

X 


NO CHANGE 

NO COUNT 

H 

X 

X 


NO CHANGE 

NO COUNT 


NOTE X: DO N'T CARE 

a~d:lnputs Level of A~D 


TIMING CH ART(TC74HC190A) 
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TC74HC190AP/AF 
TC74HC131 AP/AF 


TIMING CH ART(TC74HC191A) 
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TC74HC190AP/AF 
TC74HC191 AP/AF 












TC74HC190AP/AF 
TC74HC191 AP/AF 


LOGIC DIAGRAM(TC74HC19 1 A) 
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MAX/MIN 








TC74HC190AP/AF 
TC74HC191 AP/AF 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

— 0-5 — 7 

V ’ 

DC Input Voltage 

V,x 

-0.5 ~ Vcc +0.5 

V 

DC Output Voltage 

V OLT 

-0.5 ~V cc +0.5 

V 

Input Diode Current 

l \K 

±20 

mA 

Output Diode Current 

l OK 

±20 

mA 

DC Output Current 1 

^OLT 

±25 

mA 

DC V cc /Ground Current 

*CC 

±50 

m A 

Power Dissipation 


500(DIP)»/180(SOIC) 

mW 

Storage Temperature 

Tstg 

-65 —150 

°C 

Lead Temperature lOsec 

T,. 

300 

°C 


*500mW in the range of Ta= 
-40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2 - 6 

V 

Input Voltage 

V,N 

o ~ v re 

V 

Output Voltage 

Volt 

0 ~v cc 

V 

Operating Temperature 

Topr 

-40 - 85 

C c 

Input Rise and Fall Time 

tr, tf 

0 ~ 1000(V CC =2.0V) 

0 ~ 500(V CC =4.5V) 

0 ~ 400(V CC =6.0V) 

ns 

1 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta 40 — 85 C ; T TMTT 

Vcc 

MIN. 

TYP. | MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V,„ 


2.0 

4.5 

6.0 

1.5 

3. 15 
4.2 

: i 

1.5 

3. 15 
4.2 

- ' v 

_ i 

Low-Level 

Input Voltage 

V„. 


2.0 

4.5 

6.0 

- 

- 0.5 

- ! 1. 35 

- 1 1.8 

- 

0.5 j 

1.35 I V 
1.8 ' 

High-Level 
Output Voltage 

Vui 

V|\ = 

ViH°rV|,_ 

!ai — — 20 A 

2.0 

4.5 

6.0 

1.9 
4.4 

5.9 

2.0 ] =— ' 

4.5 - 

6.0 1 - 

1.9 
4.4 

5.9 

- : V 

Ion =-4 mA 

I OH =“5. 2mA 

4.5 

6.0 

4.18 ! 4. 31 | - 
5.68 1 5.80 ! - 

4. 13 

5. 63 

I ; 

Low-Level 

Output Voltage 

Vol 

V, N = 

\ 7 ...^\ 7 .. 

I(X, =20 u A 

2.0 

4.5 

6.0 

- 

0. 0 ; 0. 1 

0. 0 | 0. 1 

0. 0 i 0. 1 

! _ | 

0. 1 i 

0. 1 

0. 1 v 

| v ' II. 

i 

! _ 

I()L =4 mA 

I Ol. =5. 2mA 

4.5 

6.0 

: 

0. 17 : 0. 26 

0. 18 ! 0.26 

i _ 

0. 33 

0. 33 

Input Leakage Current 

I,\ i V,\ =V CC orGND 

6.o i - • - ; -=o.i 

i 

±1 '° u\ 

Quiescent Supply Current 

Icc i V IN =V’cc or GND 

6.0 i - - 1 4.0 

I 

40.0 uA 


HC-381 





TC74HC1 90 AP/AF 
TC74HC181 AP/AF 


TIMING REQUIR EM ENTS( Input t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 ~85°C 

UNIT 

Vcc 

TYP. 

LIMIT 

LIMIT 

Minimum Pulse Width 
(CLOCK) 

fc W(L) 

t W(H) 


2.0 

4.5 

6.0 

- 

100 

20 

17 

125 

25 

21 

ns 

Minimum Pulse Width 
(LOAD) 

t\V(L) 


2.0 

4.5 

6.0 

- 

75 

15 

13 

95 

19 

16 

Minimum Set-up Time 
(ENABLE, D/U) 

ts 


2.0 

4.5 

6.0 

- 

150 

30 

26 

190 

38 

33 

Minimum Set-up Time 
(DATA-LOAD) 

ts 


2.0 

4.5 

6.0 

- 

50 

10 

9 

65 

13 

11 

Minimum Hold Time 
(ENABLE.D/U) 

th 


2.0 

4.5 

6.0 

- 

0 

0 

0 

0 

0 

0 

Minimum Hold Time 
(DATA-LOAD) 

th 


2.0 

4.5 

6.0 

- 

0 

0 

0 

0 

0 

0 

Minimum Removal Time 

trem 


2.0 

4.5 

6.0 

- 

50 

10 

9 

65 

13 

11 

Clock Frequency 

f 


2.0 

4.5 

6.0 

- 

5 

25 

29 

4 

20 

24 

MHz 


AC ELECTRICAL CH ARACTERISTICS(C L =15pF,V cc =5V,Ta=25 0 C) 


PARAMETER 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Output Transition Time 

t TLH 

tTHL 


- 

4 

8 

ns 

Propagation Delay Time 
(CLOCK-Q) 

t pLH 

4 DHL 


- 

18 

31 

Propagation Delay Time 
(CLOCK-RCO) 

tpLH 

tpHL 


- 

10 

20 

Propagation Delay Time 
(CLOCK-MAX/MIN) 

tpLH 

tpHL 


- 

23 

42 

Propagation Delay Time 
(LOAD-Q) 

tpLH 

tpHL 


- 

21 

35 

Propagation Delay Time 
(DATA-Q) 

tpLH 

tpHL 


- 

17 

30 

Propagation Delay Time 

( EN5BLTE - RCX5 ) 

tpLH 

tpHL 


- 

11 

17 

Propagation Delay Time 
(D/U-RCO) 

|| 


- 

17 

31 

Propagation Delay Time 
(D/U-MAX/MIN) 

tpLH 

tpHL 


- 

15 

27 

Maximum Clock Frequency 

f.MAX 


27 

48 

- 

MHz 
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TC74HC1 90 AP/AF 
TC74HC191 AP/AF 


AC ELECTRICAL CHAR ACTERISTICS(C L =50pF, Input t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25'C 

Ta=-40 ~85°C 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Output Transition Time 

^ TLH 
t THL 


2.0 

4.5 

6.0 

- 

30 

8 

7 

75 

15 

13 

- 

95 

19 

16 

ns 

Propagation Delay Time 
(CLOCK-Q) 

Wi 

tpHL 


2.0 

4.5 

6.0 

- 

88 

22 

19 

180 

36 

31 

- 

225 

45 

38 

Propagation Delay Time 
(CLOCK-RCO) 

^pLH 

fc pHL 


2.0 

4.5 

6.0 

- 

52 

13 

11 

120 

24 

20 

- 

150 

30 

26 

Propagation Delay Time 
(CLOCK-MAX/MIN) 

t pl.H 

tpHL 


2.0 

4.5 

6.0 

- 

108 

27 

23 

240 

48 

41 

- 

300 

60 

51 

Propagation Delay Time 
(LOAD-Q) 

t pI.H 

tpHL 


2.0 

4.5 

6.0 

- 

100 

25 

22 

205 

41 

35 

- 

255 

51 

43 

Propagation Delay Time 
(DATA-Q) 

t pl.H 

t pHL 


2.0 

4.5 

6.0 

- 

84 

21 

18 

175 

35 

30 

- 

220 

44 

37 

Propagation Delay Time 
(ENABLE-RCO) 

fc pLH 

fc pHL 


2.0 

4.5 

6.0 

- 

56 

14 

12 

105 

21 

18 

- 

130 

26 

22 

Propagation Delay Time 
(D/U-RCO) 

t pLH 

t pHL 


2.0 

4.5 

6.0 

- . ! 

84 

21 

18 

180 

36 

31 

- 

225 

45 ! 

38 i 

Propagation Delay Time 
(D/U-MAX/MIN) 

l pLH 

l pHL 


2.0 

4.5 

6.0 

- ! 

72 1 

18 I 

15 i 

160 

32 

27 

- 

200 

40 

34 

Maximum Clock 
Frequency 

‘pLH 

‘pHL 


2.0 
4.5 
6.0 | 

5 

25 

29 

11 

44 

52 


4 

20 

24 

- 

MHz 

Input Capacitance 

ClN 


- 

5 

10 

- 

10 

P F 

Power Dissipation Capacitance 

C PD (1) 

TC74HC190A 

- 

104 

- 

- 

- 

TC74HC191A 


101 





Note(l) Cpo is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 
tafcpirC PD' v <x ,f iN +I ac 
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TC74HC192AP/AF 

TC74HC193AP/AF/AFN 


TC74HC192AP/AF SYNCHRONOUS UP/DOWN DECADE COUNTER 
TC74HC193AP/AF/AFN SYNCHRONOUS UP/DOWN BINARY COUNTER 


The TC74HC192A/TC74HC193A are high speed CMOS 
SYNCHRONOUS 4-BIT UP/DOWN COUNTER fabricated 
with silicon gate C 2 MOS technology. 

They achieve the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

They have a clear input (CLEAR), a load input 
(LOAD), load data inputs (A~D), two clock inputs 
(COUNT UP, COUNT DOW N), four c ount data outputs 
(Qa~Qd)» and other outputs (CARRY, BORROW). 

CLEAR is active high and forces Qa thru Qd outputs low 
in dependen t of the other in puts. 

CARRY and BORROW outputs are provided in order to 
make a cascade connection without external circuitry. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 


FEATURES: 

• High Speed fMAX : 

• Low Power Dissipation I<X =i 

• High Noise Immunity 

• Output Drive Capability 10 L 

• Symmetrical Output Impedance ••• | Iqh 

• Balanced Propagation Delays t P m 


fMAX=54MHz(typ.)at Vcc=5V 
lcc=4# A(Max.)at Ta=25°C 
Vmh = Vnil 28% Vqc ( Min . ) 
10 LSTTL Loads 
I Ioh I =IoL = 4mA(Min.) 

IpLH^fpHL 


' Wide Operating Voltage Range ••• Vqc (opr. ) =2 V —6 V 
' Pin and Function Compatible with 74LS192/193 



COUNT 4 
DOWN H 
COUNT 5 
UP 


14 CLEAR 
13 BORROW 
12 CARRY 
11 LOAD 
10 C 
9 D 


(TOP VIEW) 
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TC74HC132AP/AF 

TC74HC193AP/AF/AFN 


TIMING CHART (TC74HC192A ) 


COUNT 

CLEAR 

0 

~L 

7 

8 

9 

0 

i 

2 

3 

4 

3 

2 

1 

0 

9 

8 

7 

6 

5 

4 

3 

2 

1 

LOAD — 













— 










\ aI 

DATA 8 J" 

INPUT c J- 

— 

J 

— , 

u. 

j 

1 — — 

“*l - - - - 
L. 

r* 

C 

ON 

X 

T C 

X 

ARE 

X 

UN 

X 

TIL 

X 

LOAD GO 

ES 

*L # 












COUNT UP 


Ll 


X 

X 

X 

-] 

.X 

X 

1 

! 

X 

X 

X 


X 

X 

X 

COUNT DOWN 

QA --j 

i 








L 






: 







QB 

oc II 

-- 








“ ■ 












— 


















QD 




* 














CARRY — 




I HR 

IHBb 

IH 

m 

IHR 

HH 

HR 

HI 

■HI 

■H 

IHi 

HH 

IHHI 

[HHHi 





■ 

ft] 

!■ 

■ 

■ 

■ 

|| 

■ 

■ 

■ 

III 

« 

■ 

■ 

■ 

■ 

■ 

■ 

■ 


BORROW 



I 

• 


» p- — 


■ 

■ 

Hi 

I 

■ 

■ 

1 

■ 

1 

■ 

■ 



TIMING CHART (TC74HC193A) 


COUNT 0 F 012345 6 5432 1 0FEDCBA 

CLEAR _h 


LOAD 


DATA 

INPUT 


A _T 

• J 
c r 


O _! 


COUNT UP v 
COUNT DOWN 

QA 

OB 

QC 

QD 


CARRY 


BORROW 


IT 


'I", 


I 


DON'T CARE UNTIL LOAD GOES 'L' 


innrumru 


u 


iruxrinhhhx^^ 
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tc; 

TCI 
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TC74HC1 92 AP/AF 
TC74HC193AP/AF/AFN 


SYSTEM DIAGRAM(TC74HC193A) 



TC74HC192AP/AF 

TC74HC193AP/AF/AFIM 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5-7 

V 

DC Input Voltage 

V, N 

-0.5 ~ Vcc +0.5 

V 

DC Output Voltage 

V QIT 

-0.5 ~V cc +0.5 

V 

Input Diode Current 

I.K 

±20 

m A 

Output Diode Current 

J QK 

±20 

mA 

DC Output Current 

^OLT 

±25 

raA 

DC V^/Ground Current 

l CC 

±50 

mA 

Power Dissipation 

P D 

500(DIP)*/180(SOIC) 

mW 

Storage Temperature 

Tstg 

-65 -150 

°C 

Lead Temperature lOsec 


300 

°C 


*500mW in the range of Ta= 
-40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
~10mW/°C shall be applied 
until 300m YV. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2 - 6 

V 

Input Voltage 

V,x 

0~Vcc 

V 

Output Voltage 

V OLT 

0~v cc 

V 

Operating Temperature 

Topr 

-40 - 85 

°c 

i 

. 

Input Rise and Fall Time 

t r , tf 

0 ~ 1000(Vcc=2.0V) 

0 ~ 500(V CC =4.5V) 

0 ~ 400(Vcc=6.0V) 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 



TEST CONDITION 


Ta=25°C 

Ta 40 — 85°C ttmttI 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V, H 


2.0 

4.5 

6.0 

1.5 

3. 15 
4.2 

- 

- 

1.5 

3. 15 
4.2 

V 

Low-Level 

Input Voltage 

V| L 


2.0 

4.5 

6.0 

- 

- 

0.5 

1.35 

1.8 

- 

0.5 

1. 35 V 
1.8 

High-Level 
Output Voltage 

! 

Vai 

Vix = 
V| H orV| L 

Ion = ~20 fi A 

2.0 

4.5 

6.0 

1.9 
4.4 

5.9 

2.0 

4.5 

6.0 

- 

1.9 
4.4 

5.9 

V 

Iqh =-4 mA 
lai = -5. 2mA 

4.5 

6.0 

4. 18 

5. 68 

4.31 

5. 80 

_ 

4.13 

5. 63 

_ 

Low-Level 

Output Voltage 

V a 

Vix = 
V| H orV, L 

Iol =20 ft A 

2.0 

4.5 

6.0 

- 

0.0 

0.0 

0.0 

0.1 

0.1 

0.1 

- 

0.1 

0.1 

0.1 V 

I ql =4 mA 
la. =5. 2mA 

4.5 

6.0 

_ 

0. 17 

0. 18 

0. 26 

0. 26 

_ 

0. 33 
! 0.33 

Input Leakage Current 

Iix 

V j\ =V C c or GND 

6.0 

- ! - 

±0. 1 

- 1 *1.0 . 


I<x 

V lx =Vcc or GND 

6.0 

.1 - 

4.0 

- 1 40 tiA 
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TC74HC1 92 AP/AF 
TC74HC193AP/AF/AFN 


TIMING REQUIREMENTS(lnput t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 ~85t 

UNIT 

Vcc 

TYP. 

LIMIT 

LIMIT 

Minimum Pulse Width 
(CLOCK) 

fc W(H) 

t VV(L) 


2-0 

4.5 

6.0 

- 

100 

20 

17 

125 

25 

21 

ns 

Minimum Pulse Width 
(LOAD) 

t W(L) 


2.0 

4.5 

6.0 

- 

75 

15 

13 

95 

19 

16 

Minimum Hold Time 
(CLEAR) 

fc W04) 


2.0 

4.5 

6.0 

- 

100 

20 

17 

125 

25 

21 

Minimum Set-up Time 
(DATA-LOAD) 

ts 


2.0 

4.5 

6.0 

- 

75 

15 

13 

95 

19 

16 

Minimum Hold Time 
(DATA-LOAD) 

th 


2.0 

4.5 

6.0 

- 

0 

0 

0 

0 

0 

0 

Minimum Removal Time 
(LOAD) 

trem 


2.0 

4.5 

6.0 

- 

50 

10 

9 

65 

13 

10 

Minimum Removal Time 
(CLEAR) 

trem 


2.0 

4.5 

6.0 

- 

50 

10 

9 

65 

13 

10 

Clock Frequency 

f 


2.0 

4.5 

6.0 

- 

5 

25 

29 

4 

20 

24 

MHz 
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TC74HC192AP/AF 

TC74HC193AP/AF/AFN 


AC ELECTRICAL CHARACTERISTICS(C L = 15pF,V cc =5V,Ta=25°C) 


PARAMETER 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Output Transition Time 

t TLH 

t THL 


- 

6 

12 

ns 

Propagation Delay Time 
(UP.DOWN-Q) 

tpLH 

1 pHL 


- 

16 

33 

Propagation Delay Time 
(UP-CARRY) 

tpLH 
t pHL 


- 

10 

22 

Propagation Delay Time 
(DOWN-BORROW) 

t pLH 
t pHL 


- 

10 

22 

Propagation Delay Time 
(LOAD-Q) 

t pLH 
t pHL 


_ 

21 

38 

Propagation Delay Time 
(LOAD-CARRY) 

tpLH 

t pHL 



25 

44 

Propagation Delay Time 
(LOAD-BORROW) 

t pLH 

l pHL 


- 

26 

44 

Propagation Delay Time 
(DATA IN-Q) 

tpLH 

t pHL 


- 

21 

33 

Propagation Delay Time 
(DATA IN-CARRY) 

t pLH 

tpHL 


- 

29 

44 

Propagation Delay Time 
(DATA IN-BORROW) 

; 

t pLH 

tpHL 


- 

26 

44 

Propagation Delay Time 
(CLEAR-Q) 

tpHL 



25 

39 

Propagation Delay Time 
(CLEAR-CARRY) 

tpLH 


- 

30 

44 

Propagation Delay Time 
(CLEAR-BORROW) 

tpHL 


- 

30 

44 

Maximum Clock Frequency 

f \lAX 


27 

52 

- 

MHz 
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TC74HC1 92 AP/AF 
TC74HC1 93 AP/AF/ AFN 


AC ELECTRICAL CHARACTERISTICS(C L =50pF, Input t r =t,=6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25 < C 

Ta=-40 ~S5°C 

UNIT 

Voc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Output Transition Time 

t'TLH 

^THL 


2.0 

4.5 

6.0 

- 

30 

8 

7 

75 

15 

13 

- 

95 

19 

16 

ns 

Propagation Delay Time 
(UP.DOWN-Q) 

t pLH 

t pHL 


2.0 

4.5 

6.0 

- 

65 

20 

16 

190 

38 

32 

- 

240 

48 

41 

Propagation Delay Time 
(UP-CARRY) 

t pLH 

tpHL 


2.0 

4.5 

6.0 


40 

13 

11 

130 

26 

22 

- 

165 

33 

28 

Propagation Delay Time 
(DOWN-BORROW) 

t pLH 

tpHL 


2.0 

4.5 

6.0 


40 

13 

11 

130 

26 

22 

- 

165 

33 

28 

Propagation Delay Time 
(LOAD-Q) 

tpLH 

t pHL 


2.0 

4.5 

6.0 


85 

25 

20 

220 

44 

37 

- 

275 

55 

47 

Propagation Delay Time 
(LOAD-CARRY) 

tpLH 

tpHL 


2.0 

4.5 

6.0 

- 

110 

30 

25 

250 

50 

43 

- 

315 

63 

54 

Propagation Delay Time 
(LOAD-BORROW) 

t pLH 

tpHL 


2.0 

4.5 

6.0 

- 

110 

30 

25 

250 

50 

43 

- 

315 

63 

54 

Propagation Delay Time 
(DATA IN-Q) 

t pLH 

tpHL 


2.0 

4.5 

6.0 

- 

80 

25 

20 

190 

38 

32 

- 

240 

48 

41 

Propagation Delay Time 
(DATA IN-CARRY) 

tpLH 

t pHL 


2.0 

4.5 

6.0 

- 

120 

34 

28 

250 

50 

43 

- 

315 

63 

54 

Propagation Delay Time 
(DATA IN-BORROW) 

tpLH 

tpHL 


2.0 

4.5 

6.0 

- 

110 

31 | 

25 

250 

50 

43 

- 

315 

63 

54 

Propagation Delay Time 
(CLEAR-Q) 

tpHL 


2.0 

4.5 

6.0 

- 

100 

30 

25 

225 

45 

38 

- 

280 

56 

48 

Propagation Delay Time 
(CLEAR-CARRY) 

l pLH 


2.0 

4.5 

6.0 

- 

120 

35 

29 

250 

50 

43 

- 

315 

63 

54 

Propagation Delay Time 
(CLEAR-BORROW) 

tpHL 


2.0 

4.5 

6.0 

- 

120 

35 

29 

250 

50 

43 

- 

315 

63 

54 

Maximum Clock Frequency 

t*MAX 


2.0 

4.5 

6.0 

5 

25 

29 

12 

48 

55 

- 

4 

20 

24 

- 

MHz 

Input Capacitance 

ClN 


- 

5 

10 

- 

10 

PF 

Power Dissipation Capacitance 

C PD (1) 

TC74HC192A 

- 

68 

- 

- 

- 

TC74HC193A 


67 

- 

- 

- 


Note(l) CpQ is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

I cct»j =c PD • V <r* f ix +I cc 
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4-BIT PIPO SHIFT REGISTER 

The TC74HC194A is a high speed CMOS BIDIRECTIONAL 
SHIFT REGISTER fablicated with silicon gate C 2 MOS 
technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

It consists of a parallel in.parallel out 4 bit register with 
SHIFT RIGHT and SHIFT LEFT input. In the parallel 
mode, data bits A~D are shifted into the internal flip- 
flops on the positive transition of CLOCK. 

SHIFT RIGHT and SHIFT LEFT inputs are inhibited 
during parallel operating mode. In the shift right(shift 
left)mode, data from SHIFT RIGHT(SHIFT LEFT)input 
is shifted to the right(left)by 1 bit, synchronously with the 
positive trans ition of CLOCK. 

A direct CLEAR input overrides all other inputs, 
including CLOCK, and sets all flip-flops to low. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed fxi / v\ = 70MHz(typ.)at V(x=5V 

• Low Power Dissipation Icc = 4/i A(Max.)at Ta=25°C 

• High Noise Immunity Vmh = Vnil = 28X Vcc(Min.) 

• Output Drive Capability 10 LSTTL Loads 

• Symmetrical Output Impedance **• | Iqu | =I(x=4mA(Min.) 

• Balanced Propagation Delays tpLH^tpHL 

• Wide Operating Voltage Range ••• V^c (opr)=2V^6V 

• Pin and Function Compatible with 74LS194 



CLEAR i £ 

— \_j — i 

3 16 Vcc 

SHIFT 0 r 
RIGHT L L 


U 15 CIA 

A 3 C 


u 14 QB 

B 4 C 


D 13 QC 

c 5C 


]12QD 

D 6 C 


] 11 CLOCK 

SHIFT 7 r 
LEFT 7 L 


Dio si 

GND 8 C 


D 9 so 

(TOP VIEW) 



IEC LOGIC SYMBOL 


CLR 

50 

51 
CK 


SR 

A 

B 

C 

D 

SL 


( 1 J 
(9) 

SRG4 

R 

m n 


(10) 

?}< 


(2) 

i ) 

>C4 

> 1— ► / 2 <- 
n r 


1.4D 

(15) 

(3) 

3.4D 


(4) 

(14) 

3.4D 

(5) 

(13) 

3,4D 

(6) 


3,4D 

(12) 

(7) 
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TC74HC194AP/AF 


TRUTH TABLE 


INPUTS ! 

OUTPUTS | 


MODE 

CLOCK 

SERIAL 

PARALLEL 

QA 

OB 

QC 

QD 

CLEAR 


SO 

SL 

SR 

A 

B 

c 

D 

mm 

X 

X 

X 

X 

X 

X 

X 

X 

X 

L 

L 

L 

L 

H 

X 

X 

~L_ 

X 

X 

X 

X 

X 

X 

QAo 

OBo 

QCo 

QDo 

H 

H 

H 

_r~ 

X 

X 

a 

b 

c 

d 

a 

b 

c 

d 

H 

L 

H 

_r~ 

X 

H 

X 

X 

X 

X 

H 

QAn 

QBn 

QCn 

H 

L 

H 


X 

L 

X 

X 

X 

X 

L 

QAn 

QBn 

QCn 

H 

H 

L | 

_r 

H 

X 

X 

X 

X 

X 

QBn 

QCn 

QDn 

H 

H 

H 

L 

_r 

L 

X 

X 

X 

X 

X 

QBn 

QCn 

QDn 

L 

H 

L 

L 

X 

X 

X 

1 

X 

X 

X 

X 

QAo 

QBo 

QCo 

QDo 


X: Don't Care 

a~d:The level of steady state input voltage at input A~D respectively. 

QAo-QDo:No change. 

QAn~QDn:The level of QA, QB, QC, QD, respectively, before the most-recent positive transition 
of the clock. 


TIMING CHART 


CLOCK 


JxrrrLJTJTJTJ~ijTjnjn_rTJ^^ 


MODE 

CONTROL 

INPUTS 


50 

51 


SERIAL 

DATA 

INPUTS 


CLEAR 
S R 
S L 


PARALLEL 

DATA 

INPUTS 


OUTPUTS 


A 

B 

C Z 
D 

QA 

OB 

QC 

QD 


Don't Care until SO and SI go ‘ H * level 


J L 



^^^ZZZZZZZZZ&TZZZZZZZZTZZZZZZZt 


mzzzzzzzzzzzzzm 


7ZZZZZZZZZ^Z^7ZZZZ^ZZZ^ZZ 





CLEAR LOAD 


SHIFT RIGHT 


V///////////7Z7/7 AZ 




SHIFT LEFT 


CLEAR 
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ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5-7 

V 

DC Input Voltage 

V,N 

-0.5 ~V cc +0.5 

V 

DC Output Voltage 

V OLT 

-0.5 ~V cc +0.5 

V 

Input Diode Current 

I.K 

±20 

rnA 

Output Diode Current 

*OK 

±20 

raA 

DC Output Current 

^OLT 

±25 

mA 

DC V^/Ground Current 

*CC 

±50 

mA 

Power Dissipation 

p.> 

500(DIP)*/180(SOIC) 

mW 

Storage Temperature 

T s tg 

-65 -150 

°C 

Lead Temperature lOsec 

T,. 

300 

°C 


*500mW in the range of Ta= 
~40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2-6 

V 

Input Voltage 

V, N 

0 ~~ V CC 

V 

Output Voltage 

V OLT 

0 ~~ v cc 

V 

Operating Temperature 

Topr 

-40 - 85 

°c 

Input Rise and Fall Time 

tr, tf 

0 ~ 1000(V CC =2.0V) 

0 ~ 500(V CC =4.5V) 

0 ~ 400(V CC =6.0V) 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25't 

Ta=-40 ~85t: 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V,„ 


2.0 

4.5 

6.0 

1.5 

3. 15 
4.2 

- 

- 

1.5 

3.15 

4.2 

- 

V 

Low-L,evel 

Input Voltage 

V,L 


2.0 

4.5 

6.0 

- 

- 

0. 5 

1. 35 
1.8 

- 

0. 5 

1. 35 
1.8 

V 

High-Level 
Output Voltage 

Von 

V| N = 

V| H °rV|L 

Ion =-20 w A 

2.0 

4.5 

6.0 

1.9 
4.4 

5.9 

2.0 

4.5 

6.0 

- 

1.9 
4.4 

5.9 

~ 

V 

Iqii =-4 mA 
Ion =-5. 2mA 

4.5 

6.0 

4. 18 
5.68 

4.31 

5. 80 

: 

4. 13 

5. 63 

: 

Low-Level 

Output Voltage 

Vql 

V,N = 

V|norV 1L 

1 01 . =20 u A 

2.0 

4.5 

6.0 

- 

0.0 

0.0 

0.0 

0. 1 

0.1 

0.1 


0. 1 

0. 1 

0. 1 

V 

I()L =4 mA 

I Ol. =.5. 2mA 

4.5 

6.0 

: 

0. 17 

0. 18 

0. 26 

0. 26 

_ 

0. 33 

0. 33 

Input Leakage Current 

I IX 

V j\ = Vcc or GND 

6.0 

- 

- 

±0. 1 

- 

±1.0 

U A 

Quiescent Supply Current 

!cc 

V ix =V C c or GND 

6.0 

- 

- 

4.0 

- 

40.0 
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TIMING REQUIREMENTS(lnput t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta= 

25‘C 

Ta=-40 ~855C 

UNIT 

Voc 

TYP. 

LIMIT 

LIMIT 

Minimum Pulse Width 
(CLOCK) 

twoj 

t W(H) 


2.0 

4.5 

6.0 

- 

75 

15 

13 

95 

19 

16 


Minimum. Pulse Width 
(CLEAR) 

fc W(L) 


2.0 

4.5 

6.0 

- 

75 

15 

13 

95 

19 

16 


Minimum Set-up Time 
(SI, PI) 

ts 


2.0 

4.5 

6.0 

- 

75 

15 

13 

95 

19 

16 

ns 

Minimum Set-up Time 

(S 0 .S 1 ) 

ts 


2.0 

4.5 

6.0 j 

- 

75 

15 

13 

95 

19 

16 





2.0 

- 

0 

0 


Minimum Hold Time 

th 


4.5 

- 

0 

0 





6.0 

- 

0 

o 





2.0 

- 

5 

5 


Minimum Removal Time 

trem 


4.5 

- 

5 

5 





6.0 

- 

5 

5 





2.0 

- 

6 

5 


Clock Frequency 

f 


4.5 

- 

31 

25 

MHz 




6.0 

- 

37 

30 



AC ELECTRICAL CHAR ACTE RISTICS(C L =15pF,V cc =5V,Ta=25°C) 


PARAMETER 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Output Transition Time 

t TLH 

tTHL 


- 

4 

8 

ns 

Propagation Delay Time 
(CLOCK-Q) 

tpLH 

tpHL 


- 

12 

18 

Propagation Delay Time 
(CLEAR-Q) 

fc pHL 


- 

14 

21 

Maximum Clock Frequency 

fMAX 


34 

70 

- 

MHz 
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AC ELECTRICAL CHAR ACTERISTICS(C L =50pF, Input t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25‘C 

Ta=-40 -85°C 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Output Transition Time 

1 TLH 
t TWL 

■ 

2.0 

4.5 

6.0 

- 

30 

8 

7 

75 

15 

13 

- 

95 

19 

16 

ns 

Propagation Delay Time 
(CLOCK-Q) 

t pLH 

t pHL 


2.0 

4.5 

6.0 

- 

48 

15 

13 

115 

23 

20 

- 

145 

29 

25 

Propagation Delay Time 
(CLEAR-Q) 

t pHL 


2.0 

4.5 

6.0 

- 

52 

17 

15 

125 

25 

21 

- J 

155 

31 

26 

Maximum Clock 
Frequency 

f.VlAX 


2.0 

4.5 

6.0 

6 

31 

37 

18 

64 

77 

- 

5 

25 

30 

- 

MHz 

Input Capacitance 

ClN 


| 

5 

10 

- 

10 

pF 

Power Dissipation Capacitance 

Cpd(1) 


- 

87 

j 

- 

- 


Note(l) Cpo is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

J Ce bp tr C PD • V 0C • f IN +I cc 
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4-BIT PIPO SHIFT REGISTER 


The TC74HC195A is a high speed CMOS 4-BIT SHIFT 
REGISTER fabricated with silicon gate C 2 MOS 
technology. 

It achieves the high speed operation similar to equivalent 
LSTTL while maintaining the CMOS low power 
dissipation. 

The HC195A consists of parallel inputs, parallel outputs, 
two serial inputs (J,K), and a SHIFT/LOAD input to 
control the device. When S/L is held low, the parallel data 
inputs are enabled, synchronous loading occurs and these 
data appear at the outputs on the next positive going edge 
of CLOCK. __ 

When S/L is held high, the serial data inputs are 
enabled, and the four flip-flops perform serial shifting on 
the positive going edge of each clock pulse. 

The CLEAR input overrides all other inputs, including 
the clock, and sets all flip-flops low. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed fMAX~68MHz(Typ.)at Vcc=5V 

• Low Power Dissipation Icc=4jCZ A(Max.)at Ta=25°C 

• High Noise Immunity V^jh - Vxil 28% Vcc(Min.) 

• Output Drive Capability 10 LSTTL Loads 

• Symmetrical Output Impedance ••• | Iqh I =I(x~4mA(Min.) 

• Balanced Propagation Delays tpLH^tpHL 

• Wide Operating Voltage Range ••• Vqq (opr.)=2V~6V 

• Pin and Function Compatible with 74LS195 



CLEAR i £ 


3 16 Vcc 

J 2C 


315QA 

K 3 C 


3 14 QB 

A 4C 


3 13 QC 

8 5 C 


312 0D 

C 6 C 


3 n Qo 

D ?£ 


3 10 CLOCK 

GND 8 C 
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(TOP VIEW) 



I EC LOGIC SYMBOL 


CLR 

SRG4 

R 


S/L 

Ml (SHIFT) 



M2 (LOAD) 
>C3/1-* 


J 

h r 


mn wm 
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2.30 
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C iiL— 
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TRUTH TABLE 


INPUTS 

OUTPUTS j 


SHIFT/ 

CLOCK 

SERIAL 

PARALLEL 

r 

QA 

QB 

QC 

QD 

QD 

CLEAR 

LOAD 

J 

K 

A 

B 

c 

D 

L 

X 

X 

X 

X 

X 

X 

X 

X 

L 

L 

L 

L 

H 

H 

L 

_r~ 

X 

x 

a 

b 

c 

d 

a 

b 

c 

d 

d 

H 

X 


X 

X 

X 

X 

X 

X 

QAO 

QBO 

QCO 

QCO 

QDO 

H 

H 

— r~ 

L 

H 

X 

X 

X 

X 

QAn 

QAn 

QBn 

QCn 

QCn 

H 

H 

—T~ 

L 

L 

X 

X 

X 

X 

L 

QAn 

QBn 

QCn 

QCn 

H 

H 

~r~ 

H 

H 

X 

X 

X 

X 

H 

QAn 

QBn 

QCn 

QCn 

H 

H 


H 

L 

X 

X 

X 

X 

QAn 

QAn 

QBn 

QCn 

QCn 


X : Don't care 
QAO~ADO : No change 

QAn~QDn : The level of QA, QB, QC, respectively, before the most-recent positive 


transition of the clock. 

a . . . d, d: The level of steady state input voltage at inputs A~ D respectively. 


TIMING CHART 
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SYSTEM DIAGRAM 
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ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

— 0.5 ~ 7 

V 

DC Input Voltage 

V, x 

-0.5 ~V cc +0.5 

v 

DC Output Voltage 

V OLT 

-0.5 ~V cc +0.5 

V 

Input Diode Current 

I.K 

±20 

m A 

Output Diode Current 

*OK 

±20 

mA 

DC Output Current 

^OUT 

±25 

m A 

DC V^/Ground Current 

l CC 

±50 

mA 

Power Dissipation 

Pd 

500(DIP)*/180(SOIC) 

mW 

Storage Temperature 

T s tg 

-65 -150 

°C 

Lead Temperature lOsec 

Tl 

300 

°C 


*500mW in the range of Ta= 
~40°C- 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2 - 6 

V 

Input Voltage 

V,N 

0 ~ V cc 

V 

Output Voltage 

V OLT 

0 ~ v cc 

V 

Operating Temperature 

Topr 

-40 - 85 

°C 

Input Rise and Fall Time 

t r , tf • 

0 ~ 1000(V CC =2.0V) 

0 ~ 500(V CC =4.5V) 

0 ~ 400(V CC =6.0V) 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 ~85t: 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V 1H 


2.0 

4.5 

6.0 

1.5 

3. 15 
4.2 

- 

- 

1.5 

3.15 

4.2 

- 

V 

Low-Level 

Input Voltage 

V, L 


2.0 

4.5 

6.0 

- 

- . 

0.5 

1.35 

1.8 

_ 

0.5 

1.35 

1.8 

V 

■ 

High-Level 
Output Voltage 

Vo, 

V,N = 
V,|,orV| L 

Iai =-20 uA 

2.0 

4.5 

6.0 

1.9 
4.4 

5.9 

2.0 

4.5 

6.0 

• - 

1.9 
4.4 

5.9 

- 

V 

I al =-4 mA 
Iai =-5. 2mA 

4.5 

6.0 

4. 18 

5. 68 

4.31 

5.80 

_ 

4.13 

5. 63 

_ 

Low-Level 

Output Voltage 

V a 

V|N = 

V|i|OrV| L 

Iql =20 u A 

2.0 

4.5 

6.0 

- 

0.0 

0.0 

0.0 

0. 1 

0. 1 

0. 1 

- 

0. 1 

0. 1 

0. 1 

V 

I oi ^ =4 mA 
la. =5. 2mA 

4.5 

6.0 

_ 

0. 17 

0. 18 

0. 26 

! 0. 26 J 

: 

0.33 

0.33 

Input Leakage Current 

I IN 

V|\ =V(x or GND 

6.0 i ~ 

- : ±0. 1 

- 

±1.0 

uA 

Quiescent Supply Current 

kc 

V[\* =V(x; or GND 

6.0 i - 

- i 4.0 

- 

40.0 
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TIMING REQUI RE MENTS( Input t r =t ( =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 ~85‘t 

UNIT 

v oc 

TYP. 

LIMIT 

LIMIT 

Minimum Pulse Width 
(CLOCK) 

twCL) 

twCH) 


2.0 

4.5 

6.0 

- 

75 

15 

13 

95 

19 

16 

ns 

Minimum Pulse Width 
(CLEAR) 

twCL) 


2.0 

4.5 

6.0 

- 

75 

15 

13 

95 

19 

16 

Minimum Set-up Time 
(A,B,C,D) 

ts 


2.0 

4.5 

6.0 

- 

75 

15 

13 

95 

19 

16 

Minimum Set-up Time 
(J, K, S/L) 

ts 


2.0 

4.5 

6.0 

- 

75 

15 

13 

95 

19 

16 

Minimum Hold Time 

th 


2.0 

4.5 

6.0 

- 

0 

0 

0 

0 

0 

0 

Minimum Removal Time 

trem 


2.0 

4.5 

6.0 

- 

5 

5 

5 

5 

5 

5 

Clock Frequency 

f 


2.0 

4.5 

6.0 

- 

7 

38 

45 

6 

30 

35 

MHz 


AC ELECTRICAL CH ARACTERISTICS(C L =15pF,V cc =5V / Ta=25 < C) 


PARAMETER 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Output Transition Time 

t n.H 

tTHL 


- 

4 

8 

ns 

Propagation Delay Time 
(CLOCK-Qn, QB) 

l pLH 

IdHL 


- 

13 

21 

Propagation Delay Time 
(CLEAR-Qn, §D) 

tpLH 

tpHL 


- 

14 

21 

Maximum Clock Frequency 

fMAX 


41 

68 

- 

MHz 
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AC ELECTRICAL CH ARACTERISTICS(C L =50pF, Input t r =t,=6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25‘ > C 

Ta=-40 -85°C 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Output Transition Time 

^ TLH 
t THL 


2.0 

4.5 

6.0 

- 

30 

8 

7 

75 

15 

13 


95 

19 

16 

ns 

Propagation Delay Time 
(CLOCK-Q) 

t pLII 

tpHL 


2.0 

4.5 

6.0 

- 

47 

16 

13 

125 

25 

21 

- 

155 

31 

26 

Propagation Delay Time 
(CLEAR-Q) 

^pHL 


2.0 

4.5 

6.0 

- 

49 

17 

14 

125 

25 

21 

- 

155 

31 

26 

Maximum Clock 
Frequency 

f MAX 


2.0 

4.5 

6.0 

7 

38 

45 

15 

60 

75 

- 

6 

30 

35 

- 

MHz 

Input Capacitance 

CiN 


- 

5 

10 

- 

10 

pF 

Power Dissipation Capacitance 

Cpd(1) 


- 

76 

- 

- 

- 


Note(l) CpQ is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

•cc fcpd =C PD • V (X • f l\ +I OC 
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DUAL MONOSTABLE MULTIVIBRATOR 

The TC74HC221A is a high speed CMOS MONOSTABLE 
MULTIVIBRATOR fabricated with silicon gate C 2 MOS 
technology. 

It achieves the high speed operation similar to equivalent 
LSTTL while maintaining the CMOS low power 
dissipation. 

There are two trigger inputs, A input (Negative edge), 
and B input (Positive edge). These inputs are valid for a 
slow rise/fall time signal (tr=tf=lsec.) as they are 
schmitt trigger inputs. This device may also be triggered 
by using CLR input (Positive edge). 

After triggering, the output stays in a MONOSTABLE 
state for a time period determined by the exter nal r esistor 
and capacitor (Rx, Cx). A low level at the CLR input 
breaks this state. 

Limitations for Cx and Rx are : 

External capacitor Cx more than lOOpF 

External resistor Rx. . . . Vcc<2.0V more than 5Kfl 
Vcc >3.0V more than lKfl 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed tpd=25ns(typ.)at Vcc=5V 

• Low Power Dissipation 

Standby State Ice =4# A(max.)at Ta=25°C 
Active State Icc = 700// A(max.)at Ta=25°C 

• High Noise Immunity V\ih =V\jl 28% Vcc (min.) 

• Output Drive Capability 10 LSTTL Loads 

• Symmetrical Output Impedance ••• | Iqh | =IoL=4mA(min.) 

• Balanced Propagation Delays •••••• t p i j j *=? tpHL 

• Wide Operating Voltage Range ••• Vcc (opr.)=2V^6\bc 

• Pin and Function Compatible with 74LS221 



1 A 1[] 

r-w-n 
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311 2CLR 

2Rx/Cx 7C 


310 2B 

GND 8C 
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IEC LOGIC SYMBOL 


1 A 
IB 


1CLR 


(1) 




( 2 ) 


niQ 


i Cx <”l*. 


1Rx/Cx - - -X- 


2A <2L 


2B 




( 10 ) 


2CLR 




2Cx i!L*_ 


2Rx/Cx iV 


xr& 

u 


' J~L 


> 


R 

CX 

RX/CX 
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U 
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l_n_ 


> 


R 

CX 

RX/CX 


(13) 


IQ 


IQ 


(5) 


( 12 ) 


2Q 
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TRUTH TABLE 


INPUT 

OUTPUT 

NOTE 

A 

B 

CLR 

Q 

Q 


H 

H 

_ri_ 

~\J~ 

OUTPUT ENABLE 

X 

L 

H 

L 

H 

INHIBIT 

H 

X 

H 

L 

H 

INHIBIT 

L 

_r 

H 

_r^ 

~LT 

OUTPUT ENABLE 

L 

H 

-T 


~i_r 

OUTPUT ENABLE 

X 

.X 

L 

L 

H 

INHIBIT 


X: Don’t Care 


BLOCK DIAGRAM 


c + r “ W "" 
Cx +« Rx I 


JT 


33} 


ft 


-AV\ * Vcc 




Dx 

r-W— i 

Cx + 1 Rx l 

ft' 


T 

CLR 

Notes: (l)Cx,Rx,Dx are external . 

Capacitor .Resistor , and Diode , respectively . 


CX RX/CX 

J 2 Q 

7 9 

CX RX/CX 


—5 




T 


(2)External clamping diode, Dx; 

The external capacitor is charged to Vcc level in the wait state, i.e. when no trigger is applied. 
If the supply voltage is turned off, Cx is discharges mainly through the internal (parasitic) diode. 
If Cx is sufficiently large and Vcc drops rapidly, there will be some possibility of damaging the 
IC through in rush current or latch-up. If the capacitance of the supply voltage filter is large 
enough and Vcc drops slowly, the in rush current is automatically limited and damage to the 
IC is avoided. 

The maximum value of forward current through the parasitic diode is ±20mA. 

In the case of a large Cx, the limit of fall time of the supply voltage is determined as follows: 


t f >(Vcc-0. 7) Cx/20mA 


(tf is the time between the supply voltage turn off 
and the supply voltage reaching 0. 4 Vcc.) 

In the event a system does not satisfy the above condition, an external clamping diode (Dx) is 
needed to protect the IC from rush current. 
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SYSTEM DIAGRAM 
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FUNCTIONAL DESCRIPTION 


(l)Stand-by State 

The external capacitor(Cx) is fully charge to Vcc in the stand-by state. That means, befor 
triggering, the Qpand Qn transistors which are connected to the Rx/Cx node are in the off state. 
Two comparators that relate to the timing of the output pulse, and two reference voltage supplies 
turn off. The total supply current is only leakage current. 

(‘2)Trigger operation 

Trigger operation is effective in any of the following three cases. First, the condition where the 
A input is low, and the B input has a rising signal; second, where the B input is high, and the A 
input has a falling signal; and third, where the A input is low and the B input is high, and the 
CLR input has a rising signal. 

After a trigger becomes effective, comparators Cl and C2 start operating, and Qn is turned on. 
The external capacitor discharges through Qn. The voltage level at the Rx/Cx node drops. If the 
Rx/Cx voltage level falls to the internal reference voltage Vref L, the output of Cl becomes low. 
The flip-flop is then reset and Qn turns off. At that moment Cl stops but C2 continues operating. 

After Qn turns off, the voltage at the Rx/Cx node starts rising at a rate determined by the time 
constant of external capacitor Cx and resistor Rx. 

Upon the triggering, output Q becomes high, following some delay time of the internal F/F and 
gates. It stays high even if the voltage of Rx/Cx changes from falling to rising. When Rx/Cx 
reaches the internal reference voltage Vref H, the output of C2 becomes low, the output Q goes low 
and C2 stops its operation. That means, after triggering, when the voltage level of the Rx/Cx 
reaches Vref H, the IC returns to its MONO STABLE state. 

With large value of Cx and Rx, and ignoring the discharge time of the capacitor and internal 
delays of the IC, the width of the output pulse tw(OUT) is as follows: 
tw(OUT) = l .0 • Cx • Rx 

(3)Reset operation 

In normal operation, CLR input is held high. If CLR is low, a trigger has no effect because the 
Q output is held low and trigger control F/F is reset. Also Qpturns on and Cx is charged rapidly 
to Vcc. 

This means if CLR input is set low, the IC goes into a wait state. 
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ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

v cc 

-0.5 ~ 7 

V' 

DC Input Voltage 

V, N 

-0.5 -Vcc +0.5 

V 

DC Output Voltage 

V OLT 

-0.5 ~V cc +0-5 

V 

Input Diode Current 

l lK 

±20 

mA 

Output Diode Current 

J OK 

±20 

mA 

DC Output Current 

^OLT 

±25 

mA 

DC V^/Ground Current 

^cc 

±50 

mA 

Power Dissipation 

p d 

500(DIP)*/180(SOIC) 

mW 

Storage Temperature 

Tstg 

-65 ~ 150 

°C 

Lead Temperature lOsec 

T l 

300 

°C 


*500mW in the range of Ta= 
-40°C~~ 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2 - 6 

V 

Input Voltage 

V|\- 

0 ~~ Vcc 

V 

Output Voltage 

Volt 

0 V cc 

V 

Operating Temperature 

Topr 

-40 - 85 

°c 

Input Rise and Fall Time 
(CLR Only) 

t r , tf 

0 ~ 1000(V CC =2.0V) 

0 ~ 500(Vcc=4.5V) 

0 ~ 400(Vcc=6.0V) 

ns 

External Capactior 

Cx 

More than 100pF* 

F 

External 

Resistor 

Rx 

> 5K* (Vcc <3-0V) 

> IK* (Vcc>3.0V) 

Q 


The maximum allowable values of Cx and Rx are a function of leakage of capacitor Cx, 
the leakage of TC74HC221A, and leakage due to board layout and surface resistance. 
Susceptibility to externally induced noise signals may occur for Rx>lMQ. 
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DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 ~85t: 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V,„ 


2.0 

4.5 

6.0 

1.5 

3. 15 
4.2 

- 

- 

1.5 

3. 15 
4.2 

- 

V 

Low-Level 

Input Voltage 

V,L 


2.0 

4.5 

6.0 

- 


0.5 

1.35 

1.8 


0. 5 

1. 35 
1.8 

V 

High-Level 
Output Voltage 

(Q.Q) 

Vm 

V|\ = ' 

V|||OrV|| 

Ion =-20# A 

2.0 

4.5 

6.0 

1.9 
4.4 

5.9 

2.0 

4.5 

6.0 

- 

1.9 
4.4 

5.9 


V 

Iqi-i =-4 mA 

I OH =-5. 2mA 

4.5 

6.0 

4. 18 

5. 68 

4.31 

5. 80 

: 

4. 13 

5. 63 

_ 

Low -Level 

Output Voltage 

(Q.Q) 

Vol 

V, N = 
V| H orV IL 

la =20 u A 

2.0 

4.5 

6.0 

- 

0.0 

0.0 

0.0 

0. 1 

0. 1 

0. 1 

- 

0. 1 

0. 1 

0. 1 

V 

la =4 mA 
la =5. 2mA 

4.5 

6.0 

: 

0. 17 

0. 18 

0. 26 

0. 26 

: 

0. 33 

0. 33 

Input Leakage Current 

I IN 

V|\ =V C c or GND 

6.0 

- 

- 

±0.1 

- 

±1.0 

#A 

Rx/Cx Terminal 
Off-State Current 

I IN 

V|\ =Vcc ° r GND 

6.0 


- 

±0. 1 

- 

±1.0 

Quiescent Supply Current 

Icc 

V j\ =Vcc or GND 

6.0 

- 

- 

4.0 

- 

40.0 

Active-State * 
Supply Current 

Icc 

V|\ =Vcc or GND 
Rx/Cx =0. 5Vcc 

2.0 

4.5 

6 t 0 

- 

45 

400 

0.7 

200 

500 

1.0 

- 

260 

650 

1.3 

U A 
UA 
mA 


*: per circuit 


TIMING REQUIREMENTS(lnput t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta= 

25°C 

Ta=-40 — 85°C 

UNIT 

Vcc 

TYP. 

LIMIT 

LIMIT 


t \V(L) 


2.0 

- 

75 

95 


Minimum Pulse Width 


4.5 

- 

15 

19 



Kvod 


6.0 

- 

13 

16 





2.0 

- 

75 

95 

ns 

Minimum Clear Width 

twXL) 


4.5 

- 

15 

19 





6.0 

- 

13 

16 
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AC ELECTRICAL CH AR ACTERISTICS(C L =15pF,V cc =5V,Ta=25°C) 


PARAMETER 


TEST CONDITION 


Output Transition Time 

t TUI 

tTHL 

Propagation Delay Time 
(A.B-Q.Q) 

fc pm 
t pHL 

Propagation Delay Time 
(CLR TRIGGER-Q.Q) 

fc pLH 

tpUL 



AC ELECTRICAL CHAR ACTE RISTIC$(C L =50pF,lnput t r =t f =6ns) 


PARAMETER 

SYMBOL 

Output Transition Time 

I'TLH 


t TIIL 

Propagation Delay Time 

t pI.H 

(A.B-Q.Q) 

t pl IL 

Propagation Delay Time 

^pLH 

(CLR TRIGGER-Q,Q) 

t pHL 

Propagation Delay Time 

l pLH 

(CLR-Q,Q) 

tpHL 


Output Pulse Width 


Cx = 28pF 

Rx=6KQ(Vcc = 2 V) 
Rx=2Kfl(Vcc=4.5V,6V) 

Cx=0.01 p. F 
Rx=10KQ 


Cx=0.1 u F 
Rx=10KQ 


Output Pulse Width Error. 

Between Circuits Atwon 

In same Package) 

Input Capacitance Cj\ 

Power Dissipation Capacitance C pd( 1 ) 




Ta=25°C 


Ta=-4C 

1 -85°C 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

2.0 

- 

30 

75 

- 

95 

4.5 

- 

8 

15 

- 

19 

6.0 

- 

7 

13 

- 

16 

2.0 

- 

102 

210 

- 

265 

4.5 

- 

30 

42 

- 

53 

6.0 

- 

24 

36 

- 

45 

2.0 

- 

102 

235 

- 

295 

4.5 

- 

30 

47 

~ 

59 

6.0 

- 

24 

40 

- 

50 

2.0 

! z 

67 

160 

~ 

200 

4.5 

- 

20 

32 

- 

40 

6.0 

- 

16 

27 

- 

34 

2.0 

- 

700 

2000 

- 

2500 

4.5 

- 

250 

400 

- 

500 

6.0 

- 

210 

340 

- 

425 

2.0 

90 

110 

130 

90 

130 

4.5 

95 

105 

115 

95 

115 

6.0 

95 

105 

115 

95 

115 

2.0 

0.9 

1.0 

1.2 

0.9 

1.2 

4.5 

0.9 

1.0 

1.1 

0.9 

1. 1 

6.0 

0.9 

1.0 

1.1 

0.9 i 

1. 1 


- 

± 1 

- 

- 

-- 


- 

5 

10 

- 

10 


- 

mum 

- 

- 

- 


Noted) CH) is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

IcCbpd^C PD • Vac • f IX+Iqc’ # Duty/lOO+IoC /2(per circuit) 

(Ice ' :Active Supply Current) 

(Duty: ft) 
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3-TO-8 LINE DECODER/LATCH 

The TC74HC237A is a high speed CMOS 3-to-8 LINE 
DECODER ADRESS LATCH fabricated with silicon gate 
C 2 MOS technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

It is compos ed^of 3-bit input latches with a common 
GL enable input and 3~to-8 line decoder with enable 
inputs G1 and G2. The 3-bit bi nary data is stored into the 
input latch on the high level of GL. The value of this data 
determines which one of outputs will go to Jow. 

When the enable input Gl is held low or G2 is held high, 
decoding function is inhibited and all 8 outputs go high. 
The two enable inputs are provide to ease cascade 
connection and permits the application address decoder 
for memory system. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed * tpd=12ns(typ.)at V CC =5V 

• Low Power Dissipation Iq^- 4^ A(Max.)at Ta~25°C 

• High Noise Immunity V*ih=Vxjl28% V<x (M in.) 

• Output Drive Capability 10 LSTTL Loads 

• Symmetrical Output Impedance ••• | Iqh I =IoL=4mA(Min.) 

• Balanced Propagation Delays tpLH^tpHL 

• Wide Operating Voltage Range ••• Vqq (opr.)=2V~6V 

• Pin and Function Compatible with 74LS237 



IEC LOGIC SYMBOL 
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ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5-7 

V 

DC Input Voltage 

V|N 

-0.5 ~V cc +0.5 

V 

DC Output Voltage 

V OLT 

-0.5 ~V cc +0.5 

V 

Input Diode Current 

I|K 

±20 

mA 

Output Diode Current 

*OK 

±20 

raA 

DC Output Current 

*OLT 

±25 

mA 

DC V cc /Ground Current 

Icc 

±50 

mA 

Power Dissipation 

Pd 

500(DIP)*/180(SOIC) 

mW 

Storage Temperature 

Tstg 

-65 -150 

°c 

Lead Temperature lOsec 

t l ! 

300 

°c 


*500mW in the range of Ta= 
-40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
~10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

V CC 

2 - 6 

V 

Input Voltage 

V, N 

0~V CC 

V 

Output Voltage 

Vqlt 

> 8 

l 

o 

V 

Operating Temperature 

T 0 pr 

-40 - 85 

°C 

Input Rise and Fall Time 

tr, tf 

0 ~ 1000(V CC =2.0V) 

0 ~ 500(V CC =4.5V) 

0 ~ 400(V CC =6.0V) 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25t: 

Ta=-40 ~85‘C 

UNIT 

V CC 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V„.| 


2.0 

4.5 

6.0 


B 

- 

BDKBH 

H 

- 

V 

Low-Level 

Input Voltage 

V, L 


m 

EO 


B 

■ 

m 


0. 5 

1. 35 
1.8 

V 

High-Level 
Output Voltage 

VoH 

V,x = 
V|||OrV|| 

loll =-20 U A 

2.0 

4.5 

6.0 

1.9 
4.4 

5.9 

2.0 

4.5 

6.0 

- 


B 

I 

Iqii =-4 mA 
Ioh =- 5. 2mA 

4.5 

6.0 

4. 18 

5. 68 

m 


■Iff 

■illatl 

m 

Low-Level 

Output Voltage 

VOL 

V|\ = 

V|i|OrV, L 

I a . =20 U A 

rail 

■gj 



B 

B 

0. 1 

0.1 

0. 1 


la. =4 mA 
la. =5. 2mA 

13 

■ 

nn 

■3^1 

_ 

0. 33 

0. 33 

Input Leakage Current 

I in 

V| N =V C c or GND 

6.0 

- 

- 

■ 

- 


U A 

Quiescent Supply Current 

lee 

V [\ = Vcc or GND 

6.0 



- 

■ 

- 
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TIMING REQUTREMENTS( Input t r =t,=6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta= 

25°C 

Ta=-40 ~85\) 

UNIT 

Vcc 

TYP. 

LIMIT 

LIMIT 

Minimum Pulse Width 



2.0 

- 

75 

95 


(CL) 

UVCL) 


4.5 

6.0 

- 

15 

13 

19 

16 


Minimum Set-up Time 



2.0 

- 

50 

65 



t c 


4-5 

— 

10 

13 

ns 

(A.B.C-GL) 

s 


6.0 

- 

9 

11 


Minimum Hold Time 



2.0 

- 

25 

30 


(A.B.C-GL) j 

th 

i 


4.5 

6.0 

- 

5 

5 

5 

5 



AC ELECTRICAL CHARACTERISTICS(C t =15pF,V cc =t5V,Ta=25°C) 


PARAMETER ! SYMBOL 

| 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Output Transition Time I t ,LH 
i t THL 


- 

4 

8 

ns 

Propagation Delay Time j H 

(Gl-Y) | toHL 


- 

12 

24 

Propagation Delay Time | 

(G2-Y) i t dHL 


- 

12 

24 

Propagation Delay Time i t plh 
(GL-Y) ! tone 


- 

17 

33 

Propagation Delay Time ! t p| H 
(A.B.C-Y) i tnl'lL 


- 

15 

31 


AC ELECTRICAL CHAR ACTERISTICS(C L =50pF, Input t r =t,=6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25‘C 

Ta=-40 ~85°C 

UNIT 

v cc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Output Transition Time 

t TLI i 

t'rnL 


2.0 

4.5 

6.0 

- 

30 

8 

7 

75 

15 

13 

- 

95 

19 

16 

ns 

Propagation Delay Time 
(Gl-Y) 

t pLH 
t pl IL 


2.0 

4.5 

6.0 

- 

45 

15 

13 

140 

28 

24 

- 

175 

35 

30 

Propagation Delay Time 
(G2-Y) 1 

1 

Wl 

tpl II. 

: 

2.0 

4.5 

6.0 

- 

45 

15 

13 

140 

28 

24 

- 

175 

35 

30 

Propagation Delay Time j 
(GL-Y) | 

l pLH 

tpHI. 

! 

i 

! 

I 

2.0 

4.5 

6.0 

- 

65 

21 

18 

190 

38 

32 

- 

240 

48 

41 

Propagation Delay Time 
(A.B.C-Y) 

i t f)Ln 
| tpHL 

j 

2.0 

4.5 

6.0 

- 

60 

19 

16 

180 

36 

31 

- 

225 

45 

38 

Input Capacitance 

1 Cix 


- 

5 

10 

- 

10 

pF 

Power Dissipation Capacitance 

! Cpd(1) 


- 

52 

- 

- 

- 


Kote(l) Cm is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

I(X tr>d=C PD • Vcc • f IN +1 <r 
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TYPICAL APPLICATION 
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3-TO-8 LINE DECODER 

The TC74HC238A is a high speed CMOS 3-to-8 
DECODER fabricated with silicon gate C 2 MOS technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

When the device is enabled, 3 Binary Select inputs ( A, B 
and C)determine which one of the outputs(YO~Yl)will go 
high. _ _ 

When enable input G1 is held low or either G2A or G2B 
is held high, decoding function is inhibited and all the 
outputs go low. 

Gl,G2A,and G2B inputs are provided to ease cascade 
connection and for use as an address decoder for memory 
systems. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed tpd=14ns(Typ.)at Vcc=5V 

•Low Power Dissipation Icc=4/z A(Max.)at Ta=25°C 

• High Noise Immunity V\*m =Vml= 28% Vcc(Min.) 

• Output Drive Capability 10 LSTTL Loads 

• Symmetrical Output Impedance ••• I Ioh I =IoL=4mA(Min.) 

• Balanced Propagation Delays tpLH ^tpHL 

• Wide Operating Voltage Range ••• Vbc(opr)=2V~6V 

• Pin and Function Compatible with 74LS238 



IEC LOGIC SYMBOL 
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TRUTH TABLE 
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ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

v cc 

-0.5-7 

V 

DC Input Voltage 

V,v 

-0.5 ~V cc +0.5 

V 

DC Output Voltage 

Volt 

-0.5 ~V cc +0.5 

V 

Input Diode Current 

Uk 

±20 

mA 

Output Diode Current 

l CK 

±20 

mA 

DC Output Current 

*01T 

±25 

mA 

DC V cc /Ground Current 

Ice 

±50 

mA 

Power Dissipation 

Pd 

500(DIP)*/180(MFP) 

mW 

Storage Temperature 

Tstg 

-65 -150 

°C 

Lead Temperature lOsec 


300 

°C 


*500mW in the range of Ta= 
-40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2 - 6 

V 

Input Voltage 

V|N 

0 — v cc 

V 

Output Voltage 

V OUT 

0-Vcc 

V 

Operating Temperature 

Topr 

-40 - 85 

°C 

Input Rise and Fall Time 

tr, tf 

i 

0 ~ 1000(V CC =2.0V) 

0 ~ 500(V CC =4.5V) 

0 ~ 400(V CC =6.0V) 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 ~85°C 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V| H 


2.0 

4.5 

6.0 

1. 5 

3. 15 
4.2 

- 

- 

1.5 

3.15 

4.2 

- 

V 

Low-Level 

Input Voltage 

V„. 


2.0 

4.5 

6.0 

- 

- 

0.5 

1.35 

1.8 

- 

0.5 

1.35 

1.8 

V 

High-Level 
Output Voltage 

v al | 

V|N = 

V|||OrV|| 

Ion =~20 u A 

2.0 

4. 5 
6.0 

1.9 
4.4 

5.9 

2.0 

4.5 

6.0 

- 

1.9 
4.4 

5.9 

- 

V 

lull =-4 mA 
Ion =-5. 2mA 

4. 5 
6.0 

4. 18 

5. 68 

4.31 

5. 80 

_ 

4.13 

5. 63 


Low-Level 

Output Voltage 

Vql 

V|\ = 

V M |OrV| L 

la. =20 u A 

2.0 

4.5 

6.0 

- 

0.0 

0.0 

0.0 

0. 1 

0. 1 

0. 1 

- 

0.1 

0.1 

0. 1 

V 

I OI. =4 mA 

I oi. =5. 2mA 

4.5 

6.0 

_ 

0. 17 

0. 18 

0. 26 

0. 26 

: 

0. 33 

0. 33 

Input Leakage Current 

Iix 

V,x =V(x* or GND 

6.0 

i . ~ 

- 

±0. 1 

- 

±1.0 

UA 

Quiescent Supply Current 

Icc 

V |\ — V qq or GND \ 6. 0 \ — 

i ~ 

4.0 

- 

40.0 


HC-419 






TC74HC238AP/AF 


AC ELECTRICAL CH AR ACTERI$TICS(C L =15pF,V cc =5V,Ta=25°C) 


PARAMETER 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Output Transition Time 

tTLH 

tTHL 


- 

4' 

8 

ns 

Propagation Delay Time 
(A.B.C-Y) 

^plil 

tpllL 


- 

14 

26 

Propagation Delay Time 
(G.G-Y) 

t pl.lH 

tpHl 


- 

14 

26 


AC ELECTRICAL CHAR ACTE RISTICS(C L =50pF / Input t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 ~85°C 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Output Transition Time 

t TU\ 

tTHL 


2.0 

4.5 

6.0 

- 

30 

8 

7 

75 

15 

13 

- 

95 

19 

16 

ns 

Propagation Delay Time 
(A.B.C-Y) 

fc pLH 

t pHL 


2.0 

4.5 

6.0 

- 

50 

17 

15 

150 

30 

26 

- 

190 

38 

32 

Propagation Delay Time 
(G.G-Y) 

tpLH 

tpIIL 


2.0 

4.5 

6.0 

- 

50 

17 

15 

150 

30 

26 

' i 

190 

38 

32 


Input Capacitance 

ClX 


- 

5 

10 

. - 

10 

pF 

Power Dissipation Capacitance 

CpD(l) 


- 

53 

- 

- 

- 


Note(l) Cpo is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

ICCbpi) =C pd • Vcc • fix +1 oc 


HC-420 





TC74HC240AP/AF/AFW 
TC74HC241 AP/AF 


OCTAL BUS BUFFER 


TC74HC244AP/AF/AFW 


TC74HC240AP/AF/AFW INVERTED, 3-STATE OUTPUTS 
TC74HC241 AP/AF N ON -I N V E RT E D, 3-STATE OUTPUTS 

TC74HC244AP/AF/AFW NON-INVERTEP, 3-STATE OUTPUTS 


The TC74HC240A, 241 A and 244A are high speed CMOS 
OCTAL BUS BUFFERS fabricated with silicon gate 
C 2 MOS technology. 

They achieve the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

The 74HC240A is an inverting 3-state buffer having two 
active-low output enables. The TC74HC241A and 
TC74HC244A are non-inverting 3-state buffers that differ 
only in that the 241A has one active-high and one active- 
iow output enable, and the 244A has two active -low output 
enables. 

These devices are designed to be used with 3-state 
memory address drivers, etc. 

All inputs are equipped with protection circuits against 
static discharge or tansient excess voltage. 



P(DIP20-P-30QA) 




F ( SO P20- P- 300 ) F W ( SO L20- P-300 ) 


TRUTH TABLE 


FEATURES: 


’ High Speed t pd =10ns(typ.) at V CC =5V 

’ Low Power Dissipation Iqq= 4# A (Max.) at Ta=25°C 

High Noise Immunity Vmh = Vnil = 28% V^Min.) 

1 Output Drive Capability 15 LSTTL Loads 

1 Symmetrical Output Impedance — | Iqh I = IoL = 6mA(Min.) 

1 Balanced Propagation Delays fpLH^pHL 

• Wide Operating Voltage Range — V cc (opr)=2V , M>V 
’ Pin and Function Compatible with 74LS240/241/244 


INPUTS 

I e* I 


OUTPUTS 


^ : for TC74HC241 A only 

AA : for TC74HC240A only 
X I Don‘t Care 

Z : High Impedance 


PIN ASSIGNMENT(TOP VIEW) 



HC-421 




TC74HC240AP/AF/AFW 
TC74HC241 AP/AF 
TC74HC244AP/AF/AFW 


IEC LOGIC SYMBOL 



HC-422 




TC74HC240AP/AF/AFW 
TC74HC241 AP/AF 
TC74HC244AP/AF/AFW 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL, 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5-7 

V 

DC Input Voltage 

V,N 

-0.5 ~V cc +0.5 

V 

DC Output Voltage 

V OLT 

-0.5 ~V cc +0.5 

V 

Input Diode Current 

1 IK 

±20 

mA 

Output Diode Current 

*OK 

±20 

m A 

DC Output Current 

*OLT 

±35 

mA 

DC V cc /Ground Current 

*CC 

±75 

mA 

Power Dissipation 

p d 

500(DIP)*/180(MFP) 

mW 

Storage Temperature 

Tstg 

~65 -150 

°C 

Lead Temperature lOsec 

Tl 

300 

°C 


* 500 mW in the range of Ta= 
~40°C- 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300 m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2-6 

V 

Input Voltage 

V,N 

o ~ v cc 

V 

Output Voltage 

V OUT 

o ~ 

V 

Operating Temperature 

T 0 pr 

-40 - 85 

°c 

Input Rise and Fall Time 

tr, tf 

0 ~ 1000(Vcc=2.0V) 

0 ~ 500(Vcc=4.5V) 

0 ~ 400(Vcc=6.0V) 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-4Q ~85°C 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V IH 


2.0 

4.5 

6.0 

1.5 

3.15 

4.2 

- 

- 

1.5 

3. 15 
4.2 

- 

V 

Low-Level 

Input Voltage 

V|L 


2.0 

4.5 

6.0 

- 

- 

0.5 

1.35 

1.8 

- 

0.5 

1.35 

1.8 

V 

High-Level 
Output V oltage 

Voh 

V(\ = 
V 1H orV IL 

Ioh =-20 U A 

2.0 

4.5 

6.0 

1.9 
4.4 

5.9 

2.0 

4.5 

6.0 


1.9 
4.4 

5.9 

- 

V 

I oh =-6 mA 
Ion =-7. 8mA 

4.5 

6.0 

4.18 

5. 68 

4.31 

5. 80 

: 

4. 13 

5. 63 

: 

Low-Level 

Output Voltage 

V a . 

V| N = 
V| H °rV,L 

la. =20 u A 

2.0 

4.5 

6.0 

- 

0.0 

0.0 

0.0 

0.1 

0. 1 

0. 1 

- 

0.1 

0.1 

0.1 

V 

I ol =6 mA 
Iql =7. 8mA 

4.5 

6.0 

: 

0.17 

0.18 

0. 26 

0. 26 

_ 

0. 33 

0. 33 

3-State Output 
Off-State Current 

Ice 

V IN =V,„ orV„. 

Vqlt = ^cc or GND 

6.0 

- 1 

- 

±0.5 

- 

±5.0 

U A 

Input Leakage Current 

1 1 \ | Vj\ =Vcc or GND 

6.0 

- 

- 

±0.1 

- 

±1.0 

Quiescent Supply Current 

Icc ! V, x =V CC or GND 

6.0 

- 

- 

4.0 

- 

40.0 


HC-423 







TC74HC240AP/AF/AFW 
TC74HC241 AP/AF 
TC74H0244AP/AF/AFW 


AC ELECTRICAL CH ARACTERISTICS(lnput t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST 




Ta=25°C 

Ta=-40 -85°C 

UNIT 

CONDITION 

CL 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 






2.0 

- 

25 

60 

- 

75 


Output Transition Time 

Wlh 



50 

4.5 

- 

7 

12 

- 

15 



t THL 




6.0 

- 

6 

10 

- 

13 







2.0 

- 

36 

90 

- 

115 



t pLH 



50 

4.5 

- 

12 

18 

- 

23 


Propagation Delay Time 




6.0 

- 

10 

15 

- 

20 






2.0 

- 

51 

130 

- 

165 



fc pHL 



150 

4.5 

- 

17 

26 

- 

33 






6.0 

- 

14 

22 

- 

28 

ns 






2.0 

- 

48 

125 

- 

155 


l pZL 



50 

4.5 

- 

16 

25 

- 

31 


Output Enable time 


lr O 


6.0 

- 

14 

21 

- 

26 






2.0 

- 

63 

165 

- 

205 



t pZl! 



150 

4.5 

- 

21 

33 

- 

41 






6.0 

- 

18 

28 

- 

35 



f 




2.0 

- 

32 

125 1 

- 

155 


Output Disable time 

l pLZ 

f 

Rl=: 

IkQ 

50 

4.5 

- 

15 

25 

- 

31 



z pi1Z 




6.0 

- 

14 

21 

- 

26 


Input Capacitance 

CiN 


- 

5 

10 

- 

10 


Output Capacitance 

COLT 


- 

10 

- 

- 

- 

nF 

Power Dissipation Capacitance 

Pr t \ 

TC74HC240A 

- 

31 

- 

- 

- 

pr 

^ 1TX i J 

TC74HC241 A/244A 

- 

33 

- 

- 

- 



Note(l) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

I CCfep6 =( -'PD * V CC * f IN +I CC /8(per bit) 


HC-424 



TC74 HCT240 AP/AF /AF W 
TC74HCT241 AP/AF 
TC74HCT244AP/AF/AFW 


OCTAL BUS BUFFER WITH TTL INPUT LEVEL 
TC74HCT240AP/AF/AFW IN VERTED f 3-ST ATE OUTPUTS 
TC74HCT241 AP/AF NON-IN VERTED,3-STATE OUTPUTS 

TC74HCT244AP/AF/AFW NON-IN VERTED, 3-STATE OUTPUTS 


The TC74HCT240A, HCT241A and HCT244A are high 
speed CMOS OCTAL BUS BUFFERs fabricated with 
silicon gate C 2 MOS technoligy. 

They achieve the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

Their inputs are compatible with TTL, NMOS, and 
CMOS output voltage levels. 

The TC74HCT240A is an inverting 3-state buffer having 
two active-low output enables. The TC74HCT241A and 
TC74HCT244A are non-inverting 3-state buffers that 
differ only in that the HCT241A has one active-high and 
one active-low output enable, and the HCT244A has two 
active-low output enables. 

These devices are designed to be used with 3-state 
memory address drivers, etc. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed t pd =13ns(typ.)at V cc = 5V 

• Low Power Dissipation I cc =4// A(Max.)at Ta=25°C 

• Compatible with TTL outputs V| L =0.8V(Max.),V|,p2.0V(Min.) 

• Wide Interfacing ability LSTTL, NMOS, CMOS 

• Output Drive Capability 15 LSTTL Loads 

• Symmetrical Output Impedance — | IquI = Ioi =6mA(Min.) 

• Balanced Propagation Delays t pL u^ t pHI 

• Wide Operating Voltage Range ••• V cc (opr)=2V~6V 

• Pin and Function Compatible with 74LS240/241/244 



1 


P( DIP20-P-300A) 



F( SO P20- P-300) FW( SO L20- P-300) 


TRUTH TABLE 


INPUTS 

OUTPUTS 

G 

G A 

A n 

Y n 

W AA 

• n 

L 

H 

L 

L 

H 

L 

H 

H 

H 

L 

H 

L 

X 

Z 

Z 


A : TC74HCT241 A Only 
AZi : TC74HCT240A Only 
X I Don’t Care 

Z ‘ High Impedance 


PIN ASSIGN MENT(TOP VIEW) 



HC-425 






TC74HCT240AP/AF/AFW 
TC74HCT241 AP/AF 
TC74HCT244AP/AF/AFW 


I EC LOGIC SYMBOL 













TC74HCT240AP/AF/AFW 

TC74HCT241AP/AF 

TC74HCT244AP/AF/AFW 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5-7 

V 

DC Input Voltage 

V,x 

-0.5 -Vcc +0.5 

V 

DC Output Voltage 

V OlT 

-0.5 -Vcc+0.5 

V 

Input Diode Current 

I,K 

±20 

mA 

Output Diode Current 

^OK 

±20 

mA 

DC Output Current 

*OUT 

±35 

mA 

DC V cc /Ground Current 

*cc 

±75 

mA 

Power Dissipation 

Pd 

500(DIP)*/180(MFP) 

mW 

Storage Temperature 

Tstg 

-65 -150 

°C 

Lead Temperature lOsec 

\ 

300 

°C 


*500mW in the range of Ta= 
~40°C- 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

V CC 

4.5 - 5.5 

V 

Input Voltage 

V,N 

0 ~~ V cc 

V 

Output Voltage 

Volt 

> 

l 

CD 

V 

Operating Temperrature 

Topr 

-40 - 85 

°C 

Input Rise and Fall Time 

t r , tf 

0 

S 

1 

o 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 -85^ 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V, H 


4.5 
l 

5.5 

2.0 

- 

- 

2.0 

- 

V 

Low-Level 

Input Voltage 

V| L 


4.5 
l 

5.5 

- 

- 

0.8 

- 

0.8 

V 

High-Level 
Output Voltage | 

Vqh 

Vix = 
V[ H orV[L 

I OH =-20 u A 

4.5 

4.4 

4.5 

- 

4.4 

- 

V 

Ion =“6 mA 

4.5 

4. 18 

4.31 

- 

4. 13 

- 

Low-Level 

Output Voltage 

Vql 

V[\ — 
VinorVu. 

la. =20 u. A 

4.5 

- 

0.0 

0. 1 

- 

0. 1 

V 

I a. = 6 mA 

| 4.5 

- 

0. 17 

0.26 

- 

0.33 | 

3-State Output 

Off -State Current 

l oz 

V|n =V| H or V| L 

Vix = Vcc or GND 

j 5.5 

- 

- 

±0.5 

- 

±5.0 

j 


Input Leakage Current 

I IN 

V|\ = V cq or GND 

! 5.5 

- 

•- 

±0.1 

- 

±1.0 

U A 

Quiescent Supply Current 

Icc 

V|\ =V CC or GND 

I 5.5 

- 

- 

4.0 

- 

40.0 

Alec 

Per input:Vjx =0. 5V or 2. 4V 
Other input: Vcc or GND 

i 

! 5.5 

i 

- 

- 

2.0 

- 

2.9 

mA 


HC-427 





TC74HCT240AP/AF/AFW 

TC74HCT241AP/AF 

TC74HCT244AP/AF/AFW 


AC ELECTRICAL CH ARACTERISTICS(lnput t r =t,=6ns) 


PARAMETER: 

SYMBOL 

TEST 

1 

Ta=25°C 

Ta=-40 ~85°C 

UNIT 

CONDITION 

CL 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Output Transition Time 

tTLH 

tTHL 


50 

4.5 

5.5 

: 

7 

6 

12 

11 

_ 

15 

14 

ns 

Propagation Delay Time 
* 

tpLH 

tpHL 


50 

4.5 

5.5 

: 

15 

13 

22 

20 

: 

28 

25 

150 

4.5 

5.5 

: 

21 

16 

30 

27 

: 

38 

34 

Propagation Delay Time 
* * 

tpLH 

tpHL 


50 

4.5 

5.5 

: 

15 

13 

25 

22 

: 

31 

28 

150 

4.5 

5.5 

_ 

21 

18 

33 

29 

: 

41 

37 

3-State Output 

Enable Time 

tpZL 

tpZH 

RL=lkQ 

. 

50 

4.5 

5.5 

_ 

17 

14 

30 

27 

_ 

38 

34 

150 

4.5 

5.5 


23 

20 

38 

34 

_ 

48 

43 

3-State Output 

Disable Time 

tpLZ 

tpHZ 

Rl= 1 kQ 

50 

4.5 

5.5 

_ 

16 

13 

30 

27 

_ 

38 

34 

Input Capacitance 

C,N 

DIR, G 

- 

5 

10 

- 

10 

P F 

Bus Input Capacitance 

Ci/o 

A n 

- 

13 

- 

- 

- 

Power Dissipation Capacitance 1 
(Note l) 

CpD 

* 

- 

33 

- 

- 

- 

* * 

- 

31 

- 

- 

- 


Note 1 : C PD is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

•ccepe^PD * V <X* f IN +I OC /8(per bit) 

Note 2 : * =TC74HCT240A 

* * =TC74HCT241 A/HCT244A 


HC-428 



TC74HC242AP/AF 

TC74HC243AP/AF 


QUAD BUS TRANSCEIVER 

TC74HC242AP/AF 3-STATEJN VERTING 
TC74HC243AP/AF 3 — ST ATE, NON — INVERTING 

The TC74HC242A and TC74HC243A are high speed 
CMOS QUAD TRANSCEIVER fabricated with silicon gate 
C 2 MOS technology. 

They achieve the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

These devices are intended for two-way asynchronous 
communication between data busses, and the direction of 
data transmission is determined by GAB, GBA. 

All inputs are equipped with protection circuits against 
static discharge or tansient excess voltage. 


FEATURES: 

• High Speed tpd=9ns(typ.) at Vcc=5V 

• Low Power Dissipation Icc=4/z A(Max.) at Ta=25°C 

•High Noise Immunity Vnih=Vnil =28% Vcc(Min.) 

• Output Drive Capability 15 LSTTL Loads 

• Symmetrical Output Impedance ••• I IohI =IOL=6mA(Min.) 

• Balanced Propagation Delays tpLH^tpHL 

• Wide Operating Voltage Range — Vcc(opr)=2V'M>V 

• Pin and Function Compatible with 74LS242/243 


TRUTH TABLE 


INPUTS 

FUNCTION 

OUTPUTS 

GAB 

GBA 

A BUS 

B BUS 

HC242A 

HC243A 

H 

H 

OUTPUT 

INPUT 

ICO 

II 

< 

CO 

ll 

< 

L 

L 

INPUT 

OUTPUT 

!< 

II 

CO 

B=A 

H 

L 

HIGH IMPEDANCE 

Z 

Z 

L 

H 

HIGH IMPEDANCE 

Z 

z 


Z : HIGH IMPEDANCE 



PIN ASSIGNMENT (TOP VIEW) 



HC-429 






HC-430 





TC74HC242AP/AF 

TC74HC243AP/AF 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Voc 

-0.5-7 

V 

DC Input Voltage 

V,K 

-0.5 ~V cc +0.5 

V 

Bus Terminal Voltage 

V,/o 

-0.5 ~V cc +0-5 

V 

Input Diode Current 

I.K 

±20 

m A 

Output Diode Current 

^OK 

±20 

m A 

DC Output Current 

^OLT 

±35 

raA 

DC V^/Ground Current 

*CC 

±75 

mA 

Power Dissipation 

p d 

500(DIP)»/180(SOIC) 

mW 

Storage Temperature 

Tstg 

-65 -150 

°C 

Lead Temperature lOsec 

T l 

300 

°C 


*500mW in the range of Ta= 
-40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
~10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2-6 

V 

Input Voltage 

V,K 

0- Vcc 

V 

Bus Terminal Voltage 

V,/o 

0~V CC 

V 

Operating Temperature 

Topr 

-40 - 85 

°c 

Input Rise and Fall Time 

t r , tf 

0 ~ 1000(V CC =2.0V) 

0 ~ 500(V CC =4-5V) 

0 ~ 400(V CC =6.0V) 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25 e C 

Ta=-40 ~85t: 


"VcT 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V,H 


2.0 

4.5 

6.0 

1.5 

3.15 

4.2 

- 


KH 

H 


Low-Level 

Input Voltage 

V,L 


2.0 

4.5 

6.0 

- 

- 

■ 

H 

EK9 


High-Level 
Output Voltage 

Vqh 

V,N = 
V 1H orV, L 

Iqh -~20// A 

2.0 

4.5 

6.0 

1.9 
4.4 

5.9 

2.0 

4.5 

6.0 


1.9 
4.4 

5.9 

- 

V 

< < 
B B 

oo 

CO t—' 

1 1 

II II 

55 

►—4 ►— « 

4.5 

6.0 

4.18 

5. 68 

4.31 

5. 80 

nn 

4. 13 

5. 63 

_ 

Low-Level 

Output Voltage 

Vql 

Vim — 
V| H orV| L 

1 

la =20 u A 

2.0 

4.5 

6.0 

- 

0.0 

0.0 

0.0 

H 

H 

m 


Iql ~6 mA 
Iql =7. 8mA 

4.5 

6.0 

: 

0. 17 

0. 18 

■ 

j^j 

■Mg 

■3EI 

3 -State Output 
Off-State Current 

loz 

V|n =V, H or V il 

Vout = Vcc or GND 

6.0 

- 

- 


- 


#A 

InputLeakage Current 

I IN 

Vin =Vcc or GND 

6.0 

- 

- 

EIP 

- 



Ice 

V, N =Voc or GND 

Hi 

- 

- 


- 

KiXil 


* Applicable only to GAB, GRA 


HC-431 









TC74HC242AP/AF 

TC74HC243AP/AF 


AC ELECTRICAL CHARACTERISTICS(lnput t r =t,=6ns) 


PARAMETER 

SYMBOL 

TEST 


Ta=25‘C 1 

Ta=-40 ~85t 

UNIT 

CONDITION 

CL 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Output Transition Time 

tTLH 

fc THL 


50 

2.0 

4.5 

6.0 

- 

20 

7 

6 

60 

12 

10 

- 

75 

15 

13 

ns 

Propagation Delay Time 

t pLH 

fc pHL 


50 

2.0 

4.5 

6.0 

- 

38 

12 

10 

90 

18 

15 

- 

115 

23 

20 

150 

2.0 

4.5 

6.0 

- 

54 

17 

14 

145 

29 

25 

- 

180 

36 

31 

Output Enable time 

: 

t p2L 

t pZH 

Rl= 1 kQ 

50 

2.0 

4.5 

6.0 

- 

55 

17 

15 

145 

29 

25 

- 

180 

36 

31 1 

150 

2.0 

4.5 

6.0 

- 

73 

22 

17 

185 

37 

31 

' - 

230 

46 

39 

Output Disable time 

t i 

l pLZ 

t pHZ 

Rl= 1 kQ 

50 

2.0 

4.5 

6.0 

- 

42 

19 

15 

150 

30 

26 

- 

190 

38 

33 

Input Capacitance 

C,N 


- 

5 

10 

- 

10 

pF 

Output Capacitance 

CoUT 


- 

10 

- 

- 

- 

Power Dissipation Capacitance 

Cfd(1) 

TC74HC242A 

- 

28 

- 

- 

- 

TC74HC243A 

- 

32 

- ■ 

- 

- 


Note(l) Cpo is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

^.CCepd^PD * V 0C * f lN +I 0C /4(per bit) 


HC-432 




OCTAL BUS TRANSCEIVER 
TC74HC245AP/AF 3-STATE, NON-INVERTING 
TC74HC640AP/AF 3-STATE, INVERTING 
TC74HC643AP/AF 3-STATE, INVERTING AND 


TC74HC245AP/AF/AFW 

TC74HC640AP/AF 

TC74HC643AP/AF 


The TC74HC245A, 640A and 643A are high speed CMOS 
OCTAL BUS TRANSCEIVERS fabricated with silicon 
gate C 2 MOS technology. 

They achieve the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low 
power dissipation. 

They are intended for two-way asynchronous 
communication between data busses. The direction of 
data transmission is determined by the level of the DIR 
input. 

The enable input (G) can be used to disable the device 
so that the busses are effectively isolated. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 


FEATURES: 

• High Speed 

• Low Power Dissipation 

• High Noise Immunity 

• Output Drive Capability 

• Symmetrical Output Impedance ■ 

• Balanced Propagation Delays 

• Wide Operating Voltage Range — 


tpd=10ns(typ.)at Vcc =5V 
■ Icc=4# A(Max.)at 13=25^ 

* V Nlri =V NIL =28* Vcc (Min.) 

* 15 LSTTL Loads 

•I Iqh !-IoL=6mA(Min.) 

* tpLH-tpHL 

* Vcc (opr) =2 V ^6 V 


1 Pin and Function Compatible with 74LS245,640,643 



1) Do not apply a signal to any 
bus terminal when it is in the out 
put mode. Damage may result. 

2) All floating (high impedance) 
bus terminals must have their 
input levels fixed by means of pull 
up or pull down resistors or bus 
terminator IC’s such as the 
TOSHIBA TC40117BP. 


PIN ASSIGNMENT (TOP VIEW) 


TC74HC245A 




DIR 1 

A1 2 Ck^tZ^p19G 

A2 3cJ-3= B1 

A3 <c5g:^D17B 2 

] 15 B4 
3 14 B5 
H 13 B6 


;gsi 

A 8 B 7 


GND 10M 




B8 



TC74HC643A 


DIR 1 
A 1 2 
A 2 
A3 
A 4 
A5 
A6 
A 7 8 
A 8 9 
GND lOfl 


c-Si 


Cytg- 










Cyt^- 
















Q20 V cc 
19 G 
3 18 B 1 
□ 17 B2 
316 B3 
315 B4 
314 B5 
313 B6 
312 B7 
11 B8 


HC-433 











TC74HC245AP/AF/AFW 

TC74HC640AP/AF 

TC74HC643AP/AF 


I EC LOGIC SYMBOL 




HC-434 















TC74HC245AP/AF/AFW 
- TC74HC640AP/AF 
TC74HC643AP/AF 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5-7 

V 

DC Input Voltage 

V| N 

-0.5 ~V cc +0.5 

V 

DC Output Voltage 

V OUT 

-0.5 — Vqc+0.5 

V 

Input Diode Current 

I|K 

±20 

mA 

Output Diode Current 

*OK 

±20 

mA 

DC Output Current 

^OL'T 

±35 

mA 

DC V cc /Ground Current 


±75 

mA 

Power Dissipation 

p d 

500 (DIP)*/ 180 (MFP) 

mW 

Storage Temperature 

Tstg 

-65 -150 

°C 

Lead Temperature lOsec 

Tl 

300 

°C 


*500mW in the range of Ta= 
~40°C — 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2-6 

V 

Input Voltage 

V,N 

0 ~~ v cc 

V 

Output Voltage 

V OUT 

o ~ v cc 

V 

Operating Temperature 

Topr 

-40 - 85 

°C 

Input Rise and Fall Time 

tr, tf 

0 ~ 1000(V CC =2.0V) 

0 ~ 500(V CC =4.5V) 
o ~ 40o(v cc =6.ov) 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 ~85°C 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V, H 


2.0 

4.5 

6.0 

1.5 

3.15 

4.2 

- 

- 

1.5 

3. 15 
4.2 

- 

V 

Low-Level 

Input Voltage 

V 1L 


2.0 

4.5 

6.0 

- 

- 

0.5 

1.35 

1.8 

- 

0.5 

1.35 

1.8 

V 

High-Level 
Output Voltage 

V OH 

: 

V,N' = 
V| H orV, L 

Ion -~20 u A 

2.0 

4.5 

6.0 

1.9 
4.4 

5.9 

2.0 

4.5 

6.0 

- 

1.9 
4.4 

5.9 

- 

V 

I OH = ~6 mA 

I at =-7. 8mA 

4.5 

6.0 

4.18 

5. 68 

4.31 

5. 80 

_ 

4.13 

5. 63 

: 

Low-Level 

Output Voltage 

Vql 

V,x = 
V| H orV, L 

Iol =20 fi A 

2.0 

4.5 

6.0 

~~ 

0.0 
0.0 
0.0 ! 

0.1 

0. 1 

0.1 

- 

0.1 

0.1 

0.1 

V 

Iql =6 mA 
Iol =7. 8mA 

4.5 

6.0 


0.17 

0.18 

0.26 

0. 26 • 

_ 

0. 33 

0. 33 

3-State Output 
Off-State Current 

Iqz 

V in = V ih or V 

Volt = Vcc or GND 

6.0 

- 

- 

±0.5 

- 

±5.0 

nA 

Input Leakage Current 

I IX 

Vix —Vcc ° r GND 

6.0 

- 

- 

±0.1 

- 

±1.0 

Quiescent Supply Current 

I<x 

V[\ = Vcc or GND 

6.0 

- 

- 

4.0 

- 

40.0 


HC-435 






TC74HC245AP/AF/AFW 

TC74HC640AP/AF 

TC74HC643AP/AF 


AC ELECTRICAL CHARACTERISTICS(C L =50pF, Input t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST 



Ta=25°C 

Ta=-40 -85°C 

UNIT 

CONDITION 

CL 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 





2.0 

- 

25 

60 

- 

75 


Output Transition Time 

t T\M 


50 

4.5 

- 

7 

12 

- 

15 


l THL 



6.0 

~ 

6 

10 

- 

13 






2.0 

“ 

33 

90 

- 

115 



t pLH 


50 

4.5 

- 

12 

18 

“ 

23 


Propagation Delay Time 



6.0 

- 

10 

15 

- ■ 

20 





2.0 

- 

48 

120 

- 

150 



^pHL 


150 

4.5 

- 

16 

24 

- 

30 





6.0 

- 

14 

20 

“ 

26 

ns 





2.0 

- 

48 

150 

- 

190 


^pZL 


50 

4.5 

- 

16 

30 

- 

38 


3 -State Output 

R, — 1 WO 


6.0 

- 

14 

26 

- 

32 


Enable Time 


■LvL x K ac 


2.0 

- 

63 

180 

- 

225 



t pZH 


150 

4.5 

- 

21 

36 

- 

45 





6.0 

- 

18 

31 

- 

38 


3 -State Output 

Disable Time 

t pLZ 

fc pHZ 

Rl= 1 kQ 

50 

2.0 

4.5 

6.0 

- 

37 

17 

15 

150 

30 

26 

__ 

190 

38 

32 


Input Capacitance 

CiN 

DIR, G 

- 

5 

10 

- 

10 


Bus Input Capacitance 

Colt 

An, Bn 

- 

13 

- 

" 

- 

r>F 

Power Dissipation Capacitance 

PrWt ) 

TC74HC245A 

- 

39 

- 

- 

- i 

pr 


TC74HC640A/643A 

- 

37 

- 

- 

~ 



Note(l) Cpo is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

•cefcpd^PD * V OC'f|N +I CC /8(per bit) 


HC-436 






OCTAL BUS TRANSCEIVER 
TC74HCT245AP/AF/AFW 
TC74HCT640AP/AF 
TC74HCT643AP/AF/AFW 


TC74HCT245AP/AF/AFW 

TC74HCT640AP/AF 

TC74HCT643AP/AF/AFW 

3-STATE, NON-IN VERTING 
3-STATE, INVERTING 

3-STATE, INVERTING AND NON-INVERTING 


The TC74HCT245A, HCT640A and HCT643A are high 
speed CMOS OCTAL BUS TRANSCEIVERS fabricated 
with silicon gate C 2 MOS technology. 

They achieve the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

Their inputs are compatible with TTL, NMOS, and 
CMOS output voltage levels. 

They are intended for two-way asynchronous 
communication between data busses. The direction of date 
transmission is determined by the level of the DIR input. 

The enable input (G) can be used to disable the device 
so that the busses are effectively isolated. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed t pd =10ns(typ.)at V CC =5V 

• Low Power Dissipation 1^=4// A (Max.) at TA=25°C 

• Combatible with TTL outputs ViL=0.8V(Max.), ViH=2.0(Min.) 

• Wide Interfacing ability LSTTL, NMOS, CMOS 

• Output Drive Capability 15 LSTTL Loads 

• Symmetrical Output Impedance •••|Io H |=IoL = 6 rn A(Min.) 

• Balanced Propagation Delays tpLH^ IpHL 

• Pin and Function Compatible with 74LS245,640,643 



1) Do not apply a signal to any 
bus terminal when it is the output 
mode. Damage may result. 

2) All floating (high impedance) 
bus terminals must have their 
input levels fixed by means of pull 
up or down resistors or bus 
terminator IC’s such as the 
TOSHIBA TC40117BP. 


PIN ASSIGNMENT(TOP VIEW) 


TC74HCT245A 


DIR 1 
A 1 2C 
A2 3C 
A3 4C 
A 4 5 
A5 6 Cj 
A 6 7 
A 7 8 
A 8 

GND 10d 




rtS 






Qfcff 






P4- 












f=*- 






H20 V C c 
D19 G 
D18 B 1 

□ 17 B 2 

□ 16 B3 
15 B4 

□ 14 B5 
D13 B6 

□ 12 B7 
11 B8 


TC74HCT640A 


DIR 1 
A 1 2 
A2 
A3 
A 4 
A 5 
A6 

A 7 8 
A 8 9 
GND 10d 




Cytg 
























RJ- 




20 Vcc 
3 19 G 
]18 B 1 
3 17 B2 

□ 16 B3 
3 15 B4 
3 14 B5 
313 B6 

□ 12 B7 
Oil B8 


TC74HCT643A 


C'lOirO^b 20 Vcc 

-=^3 79 G 

4C^,^tl17B2 


DIR 1 

A1 2 cK^ 





Tf^ ; 31663 

A5 6 C-yC^-^^T^IS B4 

7 Cyc^:^' 1114 65 

::_!VD13B6 


A8 9 B7 

GND 10Q ^^311 B8 


HC-437 








TC74HCT245AP/AF /AFW 
TC74HCT640AP/AF 
TC74HCT643AP/AF /AFW 


IEC LOGIC SYMBOL 



HC-438 















TC74HCT245AP/AF/AFW 

TC74HCT640AP/AF 

TC74HCT643AP/AF/AFW 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT -• 

Supply Voltage Range 

V CC 

-0.5-7 

V 

DC Input Voltage 

V 1N 

-0.5 ~V cc +0.5 

V 

DC Output Voltage 

V OlT 

-0.5 -VQ.+0.5 

V 

Input Diode Current 

*IK 

±20 

mA 

Output Diode Current 

J OK 

±20 

mA 

DC Output Current 

J OLT 

±25 

mA 

DC V^/Ground Current 

*cc 

±50 

mA 

Power Dissipation 

P D 

500(DIP)*/180(MFP) 

mW 

Storage Temperature 

Tstg 

-65 -150 

°C 

Lead Temperature lOsec 


300 

°C 


*500mW in the range of Ta= 
~40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300mW. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

4.5-5. 5 

V 

Input Voltage 

VlN 

0— Vcc 

V 

Output Voltage 

Volt 

0— Vcc 

V 

Operating Temperature 

Topr 

-40-85 

°C 

Input Rise and Fall Time 

tr, tf 

0-500 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 — 85°C 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V, H 


V 

5.5 

2.0 

- 

- 

2.0 

- 

V 

Low-Level 

Input Voltage 

V,L 


4.5 
l 

5.5 

- 

- 

0.8 

- 

0.8 

V 

High-Level 
Output Voltage 

Vqh 

V K = 

VlHOrViL 

I OH =-20 u A 

4.5 

4.4 

4.5 


4.4 

- 

V 

Ion =~6 mA 

4.5 

4. 18 

4.31 

- 

4. 13 

- 

Low-Level 

Output Voltage 

Vql 

V,x = 
ViHorVit 

Iol =20 u A 

4.5 

- 

0.0 

0.1 

- 

0.1 

V 

la. ~6 mA 

4.5 

- 

0.17 

0.26 

— 

0. 33 

3-State Output 
Off-State Current 

Ice 

V|n=V ih or V| L 

Volt = V<x or GND 

5.5 

- 


±0.5 

- 

±5.0 

fJL A 

Input Leakage Current 

I in 

Vi\-Vcc or GND 

5.5 

- 

- 

±0. 1 

- 

±1.0 

u A 

Quiescent Supply Current 

Icc 

V|\ = V cc o r GND 

5.5 

- 

- 

4.0 

- 

40.0 

> 

O 

o 

Per input: V jx =0. 5V or 2. 4V 
Other input: Vcc or GND 

5.5 

- 

- 

2.0 

- 

2.9 

mA 


HC-439 






TC74HCT245 AP/AF /AF W 

TC74HCT640AP/AF 

T074H0T643AP/AF/AFW 


AC ELECTRICAL CHARACTERISTICS(lnput t r =t,=6ns) 


PARAMETER 

SYMBOL 

TEST 


Ta=25°C ; 

Ta=-40 ~85°C 

UNIT 

CONDITION 

CL 

Vex: 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Output Transition Time 

tTLH 

tTHL 


50 

4.5 

5.5 

_ 

7 

6 

12 

11 

_ 

15 

14 

ns 

Propagation Delay Time 

tpLH 

tpHL 


50 

4.5 

5.5 

_ 

13 

11 

22 

20 


28 

25 

150 

4.5 

5.5 

_ 

18 

16 

30 

27 


38 

34 

3-State Output 

Enable Time 

tpZL 

tpZH 

Rl^ 1 kQ 

50 

4.5 

5.5 

_ 

19 

16 

30 

27 


38 

34 

150 

4.5 

5.5 

: 

24 

22 

38 
f 34 

_ 

48 

43 

3 -State Output 

Disable Time 

l pLZ 

tpHZ 

Rl= 1 kQ 

50 

4.5 

5.5 

_ 

17 

16 

30 

27 


38 

34 

Input Capacitance 

^ IN 

DIR, G 

- 

5 

10 

- 

10 

pF 

Bus Input Capacitance 

Ci/o 

An, Bn 

- 

13 

- 

- 

- 

Power Dissipation Capacitance 

Cpod) 

TC74HCT245A 

- 

41 

- 

- 

- 

TC74HCT640A/T643A 

- 

39 

- 

- 

- 


Note(l): C PD is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

IcCbpd^ PD * Vqc * fix + loc /8(P er bit) 


HC-440 




TC74HC251AP/AF 


8-CHANNEL MULTIPLEXER (3-STATE) 

The TC74HC251A is a high speed CMOS 8-CHANNEL 
MULTIPLEXER fabricated with silicon gate C 2 MOS 
technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

One of eight data input signals (D0-D7) is selected by 
decoding of the address inputs (A, B, C). The selected 
data appears on two outputs: non -inverting (Y) and 
inverting (W). 

When the strobe input is held high, both outputs are in 
the high— impedance state. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed tpd=15ns(typ.)at Vcc = 5V 

•Low Power Dissipation Icc = 4# A(Max.)at Ta=25°C 

• High Noise Immunity = Vnjil 28% Vcc(Min.) 

• Output Drive Capability 10 LSTTL Loads 

• Symmetrical Output Impedance ••• | Iqh | =IoL = 4mA(Min.) 

• Balanced Propagation Delays tpLH^tpHL 

• Wide Operating Voltage Range ••• Vqq (opr.)=2V^6V 

• Pin and Function Compatible with 74LS251 


TRUTH TABLE 


| INPUTS 

OUTPUTS 

SELECT 

STROBE 

Y 

W 

C 

B 

A 

ST 


X 

mm 

mm 

H 

z 

Z 

L 

Kfl 


L 

DO 

DO 

L 

M 

H 

L 

D1 

D1 

L 

H 

L 

L 

D2 

D2 

L 

H 

H 

L 

D3 

D3 

H 

mm 

L 

L 

D4 

D4 

H 


H 

L 

D5 

D5 

H 


L 

L 

D6 

D6 

H 


H 

L 

D7 

D7 


X : Don't care Z : High Impedance 



PIN ASSIGNMENT 


03 1 C 

r-w-i 

] 16 Vcc 

D2 2 £ 


] 15 D4 

D1 3 £ 


D5 

DO 4 [ 


2 13 D6 

Y 5 C 

i 

D 12 07 

W 6 £ 

\ 

2 11 A 

ST 7 £ 


2 io b 

GND 8 £ 


1 9 c 

(TOP VIEW) 



IEC LOGIC SYMBOL 
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TC74HC251AP/AF 


SYSTEM DIAGRAM 






TC74HC251AP/AF 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5-7 

V 

DC Input Voltage 

V,x 

-0.5 ~V cc +0.5 

V 

DC Output Voltage 

Volt 

-0.5 ~V cc +0.5 

V 

Input Diode Current 

I,k 

±20 

m A 

Output Diode Current 

*OK 

±20 

mA 

DC Output Current 

I OUT 

±25 

mA 

DC V^/Ground Current 

l CC 

±50 

mA 

Power Dissipation 

p d 

500(DIP)*/180(MFP) 

mW 

Storage Temperature 

Tstg 

-65 -150 

°C 

Lead Temperature lOsec 

T,. 

300 

°C 


*500mW in the range of Ta= 
_ 40°C — 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

V CC 

2 - 6 

V 

Input Voltage 

V,x 

0 ~v a . 

V 

Output Voltage 

V OUT 

0 ~ V cc 

V 

Operating Temperature 

Topr 

-40 - 85 

°C 

Input Rise and Fall Time 

t r , tf 

0 ~ 1000(V CC =2.0V) 

0 ~ 500(V CC =4.5V) 
o ~ 400(v cc =6.ov) 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25‘C 

Ta=-40 -85^ 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V,H 


2.0 

4.5 

6.0 

1.5 

3. 15 
4.2 

- 

- 

1.5 

3. 15 
4.2 

- 

V 

Low-Level 

Input Voltage 

V| L 


2.0 

4.5 

6.0 

- 

- 

0.5 

1.35 

1.8 

- 

0.5 

1.35 

1.8 

V 

High-Level 
Output Voltage 

V OH 

V,N = 
V|H°rV|L 

!qh —20# A 

2.0 

4.5 

6.0 

1.9 
4.4 

5.9 

2.0 

4.5 

6.0 

- 

1.9 
4.4 

5.9 

- 

V 

I oh = "4 mA 

I OH =“5. 2mA 

4.5 

6.0 

4.18 

5. 68 

4.31 

5. 80 

_ 

4.13 

5. 63 

_ 

Low-Level 

Output Voltage 

VOL 

—3 

II s 

X. X 
> > 

Iol = 20 ii A 

2.0 

4.5 

6.0 

- 

0,0 

0.0 

0.0 

0.1 

0.1 

0. 1 

i 

0. 1 

0. 1 

0. 1 

V 

Iql =4 mA 
Iql =5. 2mA 

4.5 

6.0 

: 

0. 17 

0. 18 

0. 26 

0. 26 


0. 33 

0. 33 

3 -State Off Leak 
Current 

Icy 

V| N =V| H or V| L 

Volt = Vcc ° r GND 

6.0 

- 

- 

±0.5 

- 

±5.0 

U A 

Input Leakage Current 

I IN 

Vj\ = Vcc or GND 

6.0 

- 

- 

±0.1 

- 

±1.0 

Quiescent Supply Current 

Icc 

V IN =Vcc or GND 

6.0 

- 

- 

4.0 

- 

40.0 
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AC ELECTRICAL CH ARACTERISTICS(C L =15pF,V cc =5V,Ta=25°C) 


PARAMETER 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Output Transition Time 

BQfB 

KSish 


- 

4 

8 

ns 

Propagation Delay Time 
(D-Y) 

msm 

BH 


- 

14 

24 

Propagation Delay Time 
(D-W) 

tpLH 

tpHL 


- 

15 

24 

Propagation Delay Time 
(A, B, C-Y) 

in 


- 

19 


Propagation Delay Time 
(A, B, C-W) 

tpLH 

toHL 


- 

19 

31 

3-State Output Enable Time 

tpZL 

teat 


- 


18 


AC ELECTRICAL CH AR ACT ERISTICS (C L =50pF, Input t r =t f =6ns) 





BW 

Ta=25°C 



IPI 


iiwa 

■«» im 

MIN. 


Output Transition Time 

t TLH 

t THL 


ran 

Tim 

bseS 

■ 

■ 

H 

H 

u 


Propagation Delay Time 
(D-Y) 

tpLH 

tpHL 



H 

65 

17 

14 

140 

28 

24 

- 


Propagation Delay Time 
(D~W) 




H 

m 


B 


Propagation Delay Time 
(A, B, C-Y) 

IpLH 

tpHL 



H 

80 

23 

19 

180 

36 

31 

- 


Propagation Delay Time 
(A, B, C-W) 

tpLH 

tpHL 


2.0 

4.5 

6.0 

- 

80 

23 

19 

180 

36 

31 

- 


3-State Output Enable Time 

IpZL 


2.0 

4.5 

6.0 

- 

n 

105 

21 

19 

- 


3-State Output Disable Time 

tpLZ 

t pHZ 


2.0 

4.5 

6.0 

H 


■1 

B 








- 



| Power Dissipation Capacitance 

Cpd(1) 


- 

69 


- 

■ 


Note(l) Cpd is defined as the value of the internal equivalent, capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

Icebpd^ PD * V(E • f in +1 OC 
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TC74HC257AP/AF/AFN 

TC74HC258AP/AF 


TC74HC257AP/AF/AFN 2-CHANNEL MULTIPLEXER (3-STATE) 
TC74HC258AP/AF 2-CHANNEL MULTIPLEXER (3-STATE. IN VERTING 


The TC74HC257A and TC74HC258A are high speed 
CMOS MULTIPLEXERS fabricated with silicon gate 
C 2 MOS technolgy. 

They achieve the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

Each is composed of four independent 2-channel 
multiplexers with common SELECT and OUTPUT 
ENABLE (OE). 

The TC74HC257A is an inverting multiplexer, while the 
TC74HC258A is non-inverting. 

If OE is set low, the outputs are held in a 
high-impedance state. When SELECT is set low, “A” 
data inputs are enabled. 

Conversely, when SELECT is high, “B” data inputs are 
enabled. 

All inputs are equipped with protection citcuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed t p( j=10ns(typ.)at V CC =5V 

• Low Power Dissipation Iqc= 4# A (Max.) at Ta=25°C 

• High Noise Immunity V N i H =V N i L =28% V cc (Min.) 

• Output Drive Capability * 15 LSTTL Loads 

• Symmetrical Output Impedance — | IohI = I'OL =6mA(Min.) 

• Balanced Propagation Delays tpu-n t p nt 

• Wide Operating Voltage Range **• Vcc(opr)=2V~6V 

• Pin and Function Compatible with 74LS257/258 



1 


P(DIP16-P-300A) 



1 1 
F(SOP16-P-300) FN (SO L16- P-150) 


TRUTH TABLE 
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TC74HC257AP/AF/AFN 

TC74HC258AP/AF 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT ^ 

Supply Voltage Range 

Vcc 

— 0-5 — 7 

V 

DC Input Voltage 

V,x 

-0.5 ~V cc +0.5 

V 

DC Output Voltage 

Volt 

-0.5 ~V cc +0.5 ; 

V 

Input Diode Current 

I.k 

±20 

m A 

Output Diode Current 

*OK 

±20 

mA 

DC Output Current 

l (XT 

±35 

mA 

DC V^/Ground Current 

*CC 

±75 

mA 

Power Dissipation 

Pd 

500(DIP)*/180(MFP) 

mW 

Storage Temperature 

Tstg 

-65 -150 

°C 

Lead Temperature lOsec 

Tl 

300 

°C 


*500mW in the range of Ta= 
-40°C~ 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2-6 

V 

Input Voltage 

V,x 

0 ~ v oc 

V 

Output Voltage 

V OLT 

0 ~ Vcc 

V 

Operating Temperature 

Topr 

LO 

00 

1 

0 

-rt* 

1 

°c 

Input Rise and Fall Time 

tr, tf 

0 ~ 1000(V CC =2.0V) 

0 ~ 500(V CC =4.5V) 

o ~ wocv^s-ov) 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 



Vcc 

MIN. 

TYP. 


MIN. 

MAX. 

High-Level 

Input Voltage 

V| H 


2.0 

4.5 

6.0 

Jm 


■ 

H 

B 


Low-Level 

Input Voltage 

v„. 


I 

139 

- 

- 

■ 

B 

HtjUB 


High-Level 
Output Voltage 

VoH 

> 

H o 

> > 

I oh —20 //A 

2.0 

4.5 

6.0 

1.9 
4.4 

5.9 

BAB 

- 

H 

Jgjj 

I 

I OH = “6 mA 

I OH =“7. 8mA 

m 






Low-Level 

Output Voltage 

VOL 

V,x = 
V| H orV|L 

la =20 u A 

EH 

H 


i 

B 



Iql =6 mA 
Iol =7. 8mA 

m 


mmm 

mmiw 

MEM 

_ 


3-State Output 
Off-State Current 

Ice 

v IN -V |,.| or V | L 

Volt -Vcc or GND 


“ 

- 


- 



Input Leakage Current 

I in 

V|\ =Vcc or GND 

09 


- 


- 


Quiescent Supply Current 


V |\ =Vcc or GND 


- 

- 


- 
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TC74HC257AP/AF/AFN 

TC74HG258AP/AF 


AC ELECTRICAL CH ARACTERISTICS(lnput t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST 


Ta=25°C 

Ta=-40 ~85°C 

UNIT 

CONDITION 

CL 

Voc 

MIN, 

TYP. 

MAX. 

MIN. 

MAX. 

Output Transition Time 

t T\M 

t'THL 


50 

2.0 

4.5 

6.0 


20 

6 

5 

60 

12 

10 

- 

75 

15 

13 

ns 

Propagation Delay Time 
(A, B-Y, Y) 

1 plh 

t pHL 


50 

2.0 

4.5 

6.0 

- 

45 

13 

11 

100 

20 

17 

- 

125 

25 

21 

150 

2.0 

4.5 

6.0 

- 

62 

18 

15 

140 

28 

24 

- 

175 

35 

30 

Propagation Delay Time 
(SELECT-Y, Y) 

tpLH 

tpHL 


50 

2.0 

4.5 

6.0 

- 

45 

13 

11 

100 

20 

17 

- 

125 

25 

21 

150 

2.0 

4.5 

6.0 


62 

18 

15 

140 

28 

24 

_ 

175 

35 

30 

3 -State Output 

Enable Time 

t pZL 

fc pZH 

Rl= 1 kQ 

50 

2.0 

4.5 

6.0 

- 

40 

12 

10 

110 

22 

19 

- 

140 

28 

24 

150 

2.0 

4.5 

6.0 

- 

57 

17 

14 

150 

30 

26 

- 

190 

38 

33 

3 -State Output 

Disable Time 

t pl Z 
t pHZ 

R L = lkQ 

50 

2.0 

4.5 

6.0. 

- 

28 

14 

13 

140 

28 

24 

- 

175 

35 

30 

Input Capacitance 

ClK 


i 

5 

10 ! 

- 

10 

pF 

Output Capacitance 

Cqut 



10 

- 

- 

- 

Power Dissipation Capacitance 

Cfd(1) 

TC74HC257A 

- 

47 

- 

- 

- 

TC74HC258A 

- 

47 

- 

- 

- 


Note(l): Cp D is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

, OCfcpd =C PD * V CC' f K +I CC /4(per bit) 
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TC74HCT258AP/AF 


TC74HCT257AP/AF QUAD 2-CHANNEL MULTIPLEXER (3-STATE) 
TC74HCT258AP/AF QUAD 2-CHANNEL MULTIPLEXER 3-STATE, INVERTING 


The TC74HCT257A and TC74HCT258A are high speed 
CMOS MULTIPLEXERS fabricated with silicon gate 
C 2 MOS technolgy. 

They achieve the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

Each is composed of four independent 2-channel 
multiplexers with common SELECT and OUTPUT 
ENABLE(OE). 

The TC74HCT257A is an inverting multiplexer, while 
the TC74HC258A is non-inverting. 

If OE is set low, the outputs are held in a 
high-impedance state. When SELECT is set low, “A” 
data inputs are enabled. 

Conversely, when SELECT is high, “B” data inputs are 
enabled. 

All inputs are equipped with protection citcuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed t pc i =16ns(typ.)at Vqc=5V 

• Low Power Dissipation I cc =4/z A(Max.)at Ta=25°C 

• Compatible with TTL outputs ViL=0.8V(Max.), Vih=2.0V (Min.) 

• Wide Interfacing ability LSTTL, NMOS, CMOS 

• Output Drive Capability 15 LSTTL Loads 

• Symmetrical Output Impedance —— — | I 0H |=IoL = ^ m ^(Min.) 

• Balanced Propagation Delays t p u-f=? t p hl 

• Pin and Function Compatible with 74LS257/258 


16 

1 

P(DIP16-P-300A) 

16 

1 

F(SOP16-P-300) 


TRUTH TABLE 





PIN ASSIGNMENT 
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T074HCT258AP/AF 


IEC LOGIC SYMBOL 






TC74HCT257AP/AF 

TC74HCT258AP/AF 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5-7 

V 

DC Input Voltage 

V,N 

-0.5 —Vcc +0.5 

V 

DC Output Voltage 

V OLT 

-0.5 -Vcc+0.5 

V 

Input Diode Current 

I.K 

±20 

mA 

Output Diode Current 

*OK 

±20 

mA 

DC Output Current 

^OUT 

±35 

mA 

DC VQQ/Ground Current 


±75 

mA 

Power Dissipation 

p d 

500(DIP)*/180(SOIC) 

mW 

Storage Temperature 

Tstg 

-65 -150 

°C 

Lead Temperature lOsec 

T l 

300 

°C 


*500mW in the range of Ta= 
-40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

4.5 - 5.5 

V 

Input Voltage 

V, N 

0 ~ Vcc 

V 

Output Voltage 

Vqut 

0 ~ Vcc 

V 

Operating Temperrature 

Topr 

i 

>^ 

CD 

l 

CO 

Ul 

°C 

Input Rise and Fall Time 

t r ,tf 

0 - 500 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25 < C 1 

Ta=-40 — 85°C 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V, H 


4.5 
l 

5.5 

2.0 

- 

- 

2.0 

- 

V 

Low-Level 

Input Voltage 

V, L 


4.5 
l 

5.5 

- 

- 

0.8 


0.8 

V 

High-Level 
Output Voltage 

Vqh 

V|N = 
Vi H orV| L 

Ion ---20 u A 

4.5 

4.4 

4.5 

- 

4.4 

- 

V 

Iqh - _ 6 mA 

4.5 

4. 18 

4.31 

- 

4. 13 

- 

Low-Level 

Output Voltage 

VoL 

1 

V, N = 

ViHorVic 

Iol =20 u A 

4.5 

- 

0.0 

0. 1 

- 

0.1 

V 

1 ol -6 mA 

4.5 

- 

0. 17 

0. 26 

- 

0. 33 

3 -State Output 
Off-State Current 


V|\=V IH or V iL 
Vin=Vcc or GND 

5.5 

- 

- 

±0.5 

- 

±5.0 

IL A 

Input Leakage Current 

hs 

Vjjyj = V cc or GND 

5.5 

- 

- 

±0.1 

- 

±1.0 

Quiescent Supply Current 

*cc 

V, N — V cc or GND 

5.5 

- 

- 

4.0 

- 

40.0 

Alec 

Per input: V|x =0. 5V or 2. 4V 
Other input: Vcc or GND 

5.5 

- 

- 

2.0 

- 

2.9 

mA 
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AC ELECTRICAL CHAR ACTE RISTICS( Input t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST 


Ta=25°C , 

Ta=-40 ~85°C 

UNIT 

CONDITION 

CL 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Output Transition Time 

*TLH 

tTHL 


50 

4.5 

5.5 

: 

7 

6 

12 

11 

: 

15 

14 

ns 

Propagation Delay Time 

(A.B-Y.Y) 

tpLH 

tpHL 

TC74HCT257A 

50 

4.5 

5.5 

_ 

19 

16 

30 

27 

_ 

38 

34 

150 

4.5 

5.5 

- 

24 

20 

38 

35 

- 

48 

44 

tpLH 

tpHL 

TC74HCT258A 

50 

4.5 

5.5 

— 

17 

14 

27 

25 

- 

34 

31 

150 

4.5 

5.5 

: 

22 

18 

35 

32 

: 

44 

40 

Propagation Delay Time 

(SELECT-Y,Y) 

tpLH 

tpHL 


50 

4.5 

5.5 

_ 

20 

17 

30 

27 

: 

38 

34 

150 

4.5 

5.5 

_ 

25 

21 

38 

35 

— 

48 

44 

3~State Output 

Enable Time 

tpZL 

tpZH 

R L =lkQ 

50 

4.5 

5.5 

: 

18 

15 

30 

27 

_ 

38 

34 

150 

4.5 

5.5 

_ 

23 

19 

38 

35 

: 

48 

44 

3-State Output 

Disable Time 

tpLZ 

tpHZ 

R L = 1 kQ 

50 

4.5 

5.5 

_ 

16 

13 

30 

27 

: 

38 

34 

Input Capacitance 

C IN 


- 

5 i 

10 

- 

10 

pF 

Output Capacitance 

C OUT 


- 

10 

- 

- 

- 

Power Dissipation Capacitance 
(Note 1) 

^PD 

TC74HCT257A 

- 

34 

- 

- 

- 

TC74HCT258A 

- 

33 

- 

- 

- 


Note 1 : C pD is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

^CC topd =C PD * V 0C * f IX +1 0C /4<per bit) 
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8-BIT ADDRESSABLE LATCH 

The TC74HC259A is a high speed CMOS ADDRESS- 
ABLE LATCH fabricated with silicon gate C 2 MOS 
technology. 

It achieves the high speed operation similar to equivalent 
LSTTL while maintaining the CMOS low power 
dissipation. 

The respective bits are controlled by address inputs A, 
B, and C. When CLEAR input is held high and enable 
input G is held low, the data is written into the bit selected 
by address inputs, t he other bits _hold their previous 
conditions. When both CLEAR and G held high, writing 
of all bits is inhibited regardless of address inputs, and 
their previous conditions are held. When CLEAR is held 
low and G is held high, all bits are reset to low regardless 
of the other inputs. When both of CLEAR and G held low, 
all bits not selected by address inputs are reset to low. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed t^lSnsCTypJat V<x=5V 

• Low Power Dissipation I<x = 4# A(Max.)at Ta=25°C 

• High Noise Immunity Vnih =Vnil28K Vcc (Min.) 

• Output Drive Capability 10 LSTTL Loads 

• Symmetrical Output Impedance ••• | Iqh I ss IoL =! 4mA(Min.) 

• Balanced Propagation Delays tpLH ** tpHL 

• Wide Operating Voltage Range ••• V<x (opr.)=2V~6V 

• Pin and Function Compatible with 74LS259 



A 1C 

PH 

]16 Vcc 

B 2 [ 


] 15 CLEAR 

C 3 C 


[]14 G 

Qo 4 [ 


]13 DATA IN 

Qi 5 [ 


]12 Q* 

a* 6 c 


]11 Q« 

Q3 7[ 


]10 Qs 

GND 8 (] 


]9 Q< 

(TOP VIEW) 


IEC LOGIC SYMBOL 


A "" 

S&z 

DATA IN 1111— 
CLEAR 

■n ■ 


■ 




^-00 


XxauBH 

SSL. a, 


22m H 

xsosb 

(•) 

02 



03 



SSL. o. 


SQEiZflHH 

^0. 


EEJzMS&SM 

xrn3Hi 

isa-o. 


QEH| 

USulHH 

iiao. 
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TRUTH TABLE 


INPUTS | 

OUTPUT OF 
AnnRf=ssi=n 

EACH OTHER 

FUNCTION 

CLEAR 

G 

LATCH 

OUTPUT 


H 

L 

D 

QiO 

ADDRESSABLE LATCH 

H 

H 

QiO 

QiO 

MEMORY 

L 

L 

D 

L 

8-LINE DEMULTIPLEXER 

L 

H 

L 

L 

CLEAR ALL BITS TO "L" 


| SELECT INPUTS 1 

LATCH 

C 

B 

A 

ADDRESSED 

L 

L 

L 

Q0 

L 

L 

H 

Q1 

L 

H 

L 

Q2 

L 

H 

H 

Q3 

H 

L 

L 

Q4 

H 

L 

H 

Q5 

H 

H 

L 

Q6 

H 

H 

H 

Q7 


D : The level at the data input. 

QiO : The level before the indicated steady-state 

input conditions were established (i = 0, 1, **-7) 


SYSTEM DIAGRAM 


DATA IN 


THE SAME AS ABOVE 


THE SAME AS ABOVE 


THE SAME AS ABOVE 


THE SAME AS ABOVE 


THE SAME AS ABOVE 


HE SAME AS ABOVE 


THE SAME AS ABOVE 
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ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

V cc 

-0.5-7 

V 

DC Input Voltage 

V,N 

-0.5 — Vq-h-0.5 

V 

DC Output Voltage 

Volt 

-0.5 ~V cc +0-5 

V 

Input Diode Current 

I,K 

±20 

mA 

Output Diode Current 

*OK 

±20 

mA 

DC Output Current 

I OLT 

±25 

mA 

DC V cc /Ground Current 

^CC 

±50 

mA 

Power Dissipation 

T 

500(DIP) */i80(SOIC) 

mW 

Storage Temperature 

T s tg 

-65 -150 

°C 

Lead Temperature lOsec 

T l 

300 

°C 


*500mW in the range of Ta= 
-40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2 - 6 

V 

Input Voltage 

V,N 

o ~ v cc 

V 

Output Voltage 

V 01T 

> B 

l 

CD 

V 

Operating Temperature 

T 0 pr 

-40 - 85. 

°C 

Input Rise and Fall Time 

tr, tf 

0 ~ 1000(V CC =2.0V) 

0 — 500(V CC =4.5V) 

0 ~ 400(V CC =6.0V) 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 ~85t: 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V, H 


2.0 

4.5 

6.0 

1.5 

3. 15 
4.2 

- 

- 

1.5 

3. 15 
4.2 

- 

V 

Low-Level 

Input Voltage 

V, L 


2.0 

4.5 

6.0 

- 

- 

0. 5 

1. 35 
1.8 

- 

0.5 

1.35 

1.8 

V 

High-Level 
Output Voltage 

Von 

V|\ = 
V| H orV, L 

I OH =“20 u A 

2.0 

4.5 

6.0 

1.9 
4.4 

5.9 

2.0 

4.5 

6.0 

- 

1.9 
4.4 

5.9 

- 

V 

I OH =“4 nnA 
Iai =-5. 2mA 

4.5 

6.0 

4. 18 

5. 68 

4.31 

5. 80 

_ 

4.13 

5. 63 

: 

Low-Level 

Output Voltage 

VOL 

V|\ = 

■ V| H or V|l 

I a. =20 u A 

2.0 

4.5 

6.0 

- 

0.0 

0.0 

0.0 

0. 1 

0. 1 

0. 1 

- 

0. 1 

0. 1 

0. 1 

V 

Iql =4 mA 
la. =5. 2mA 

4.5 

6.0 

: 

0. 17 

0. 18 

0. 26 

0. 26 

_ 

0. 33 

0. 33 

Input Leakage Current 

I IX 

Vi\- =V CC or GND 

6.0 

- 

- 

±0. 1 

- 

±1.0 

U A 

Quiescent Supply Current 

1 I<X 

V| X =Vcc or GND 

6.0 

- 

- i 4.0 

- 

40.0 
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TC74HC259AP/AF/AF N 


TIMING REQUIREMENTS( Input t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-4C ~85°C 

UNIT 

Vcc 

TYP. 

' LIMIT 

LIMIT 

Minimum Pulse Width 
(G) 

twcu 


2.0 

4.5 

6.0 

- 

75 

15 

13 

95 

19 

16 

ns 

Minimum Pulse Width 
(CLEAR) 

UVCL) 


2.0 

4.5 

6.0 


75 

15 

13 

95 

19 

16 

Minimum Set-up Time 
(DATA) 

ts 


2.0 

4.5 

6.0 

- 

50 

10 

9 

60 

12 

11 

Minimum Set-up Time 
(A, B, C) 

ts 


2.0 

4.5 

6.0 

- 

25 

5 

5 

30 

6 

5 

Minimum Hold Time 
(DATA) 



2.0 

4.5 

6.0 

- 

25 

5 

5 

30 

6 

5 

Minimum Hold Time 
(A, B, C) 

t h 


2.0 

4.5 

6.0 

- 

0 

0 

0 

0 

0 

0 

MHz 


AC ELECTRICAL CH AR ACTERISTICS(C L =15pF,V cc =5V,Ta=25°C) 


PARAMETER 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Output Transition Time 

t TLH 

tTHL 


- 

4 

8 

ns 

Propagation Delay Time 
(DATA-Q) 

tpLH 

tpHL 


- 

15 

22 

Propagation Delay Time 
(A, B, C-Q) 

tpLH 
t dHL 


- 

21 

32 

Propagation Delay Time 
(G-Q) 

tpLH 
t dHL 


- 

16 

28 

Propagation Delay Time 
(CLEAR-Q) 

tpHL 


- 

13 

23 
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TC74HC259AP/AF/AFN 


AC ELECTRICAL CHARACTERISTICS(C L =50pF, Input t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25‘C 

Ta=-40 ~85°C 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Output Transition Time 

tTLH 

tTHL 


2.0 

4.5 

6.0 

- 

30 

8 

7 

75 

15 

13 

- 

95 

19 

16 

ns 

Propagation Delay Time 
(DATA-Q) 

t pLH 

t pHL 


2.0 

4.5 

6.0 

- 

56 

18 

15 

130 

26 

22 

- 

165 

33 

28 

Propagation Delay Time 
(A, B, C-Q) 

tpLH 

t pHL 


2.0 

4.5 

6.0 

- 

83 

25 

21 

185 

37 

31 

- 

230 

46 

39 

Propagation Delay Time 
(G-Q) 

t pLH 

tpHL 


2.0 

4.5 

6.0 

- 

67 

20 

17 

165 

33 

28 

- 

205 

41 

35 

Propagation Delay Time 
(CLEAR-Q) 

tpHL 


2.0 

4.5 

6.0 

- 

52 

16 

14 

135 

27 

23 

- 

170 

34 

29 

Input Capacitance 

CiN 


- 

5 

10 

- 

10 

pF 

Power Dissipation Capacitance 

Cpd(1) 


- 

35 

- 

- 

- 


Note(l) Cro is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

ICC fepd~C PD • Vex: • f IN +1 OC /4(per Latch) 
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TC74HC266AP/AF 

TC74HC7266AP/AF 


TC74HC266AP/AF QUAD EXCLUSIVE NOR GATE (OPEN DRAIN) 
TC74HC7266AP/AF QUAD EXCLUSIVE NOR GATE 


The TC74HC266A/7266A are high speed CMOS QUAD 
EXCLUSIVE NOR GATE fabricated with silicon gate 
C 2 MOS technology. 

They achieve the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation . 

The TC74HC266A has a high-performance MOS N- 
channel transistor (OPEN-DRAIN output). 

Therefore, with suitable output pullup resistors, this 
device can be used in wired-AND application. 

The TC74HC7266A has an output buffer which is CMOS 
structure. 

All inputs are equipped with protection circuits against 
static dischage or transient excess voltage. 

FEATURES: 

• High Speed tpd=10ns(typ.)at V<x=5V 

• Low Power Dissipation Icc = 4# A(Max.)at Ta=25°C 

• High Noise Immunity Vnjih=Vml 28% Vcc(Min.) 

• Output Drive Capability 10 LSTTL Loads 

• Symmetrical Output Impedance *•* | Iqh I =I(x~4mA(Min. ) 

• Balanced Propagation Delays t P LH ^ tpHL 

• Wide Operating Voltage Range ••• V cc (opr.)=2V~6V 

• Pin and Function Compatible with 74LS266 


SYSTEM DIAGRAM 






(TOP VIEW) 


TRUTH TABLE 


a 

B 


7266 A 

266A 

L 

L 

H 


L 


L 

mm 

H 


L 


H 



MM 


Z:High Impedance 
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TC74HC266AP/AF 

TC74HC7266AP/AF 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5-7 

V 

DC Input Voltage 

V,x 

-0.5 ~V cc +0.5 

V 

DC Output Voltage 

Volt 

-0.5 ~V cc +0.5 

V 

Input Diode Current 

Iik 

±20 

m A 

Output Diode Current 

*OK 

±20 

mA 

DC Output Current 

J OLT 

±25 

m A 

DC V^/Ground Current 

*cc 

±50 

mA 

Power Dissipation 

Pd 

500(DIP)*/180(MFP) 

mW 

Storage Temperature 

T s tg 

-65 — -150 

°C 

Lead Temperature lOsec 

T,. 

300 

°C 


*500mW in the range of Ta= 
~40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300mW. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2-6 

V 

Input Voltage 

V|\ 

0 — v cc 

V 

Output Voltage 

V OLT 

o ~~ V cc 

V 

Operating Temperature 

Topr 

-40 - 85 

°C 

Input Rise and Fall Time 

t r , tf 

0 ~ 1000(V CC =2.0V) 

0 ~ 500(V CC =4.5V) 

0 ~ 400(Vcc=6.0V) 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 ~85'C 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V| H 


2.0 

4.5 

6.0 

1.5 

3. 15 
4.2 

- 

- 

1.5 

3. 15 
4.2 

- 

V 

Low-Level 

Input Voltage 

V,L 


2.0 

4.5 

6.0 

- 

- 

0.5 

1.35 

1.8 

- 

0.5 

1.35 

1.8 

V 

High-Level 
Output Voltage 

V OH 

V,N = 
V| H orV IL 
(TC74HC 
7266 A) 

I OH =-20 U A 

2.0 

4.5 

6.0 

1.9 
4.4 

5.9 

2.0 

4.5 

6.0 

- 

1.9 
4.4 

5.9 

- 

V 

e §f 

H H 
i i 

cn ^ 

ro _ 

3 3 
> > 

4.5 

6.0 

4. 18 

5. 68 

4.31 

5. 80 

— 

4.13 

5. 63 

: 

Low-Level 

Output Voltage 

Vex. 

VlN = 
V| H orV IL 

la. =20 uA 

2.0 

4.5 

6.0 

- 

0.0 

0.0 

0.0 

0.1 

0.1 

0.1 

- 

0. 1 

0. 1 

0. 1 

V 

Iq v =4 mA 
Iql =5. 2mA 

4.5 

6.0 

: 

0.17 

0.18 

0. 26 

0. 26 

_ 

0. 33 

0. 33 

Output 

Off-State Current 

*oz 

Vix ~ Vih orV, L 

Volt =Vcc 
(TC74HC266A) 

5.5 

- 

- 

±0.5 

- 

±0.5 

uA 

Input Leakage Current 

I IN 

V ix =V(x or GND 

6.0 

- 

- 

±0.1 

- 

±1.0 

Quiescent Supply Current 

Icc 

Vix =Vcc or GND 

6.0 

- 

- 

4.0 

- 

40.0 
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TC74HC266AP/AF 

TC74HC7266AP/AF 


AC ELECTRICAL CHARACTERISTICS(C L =15pF.V C c=5V,Ta=25°C) 


PARAMETER 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Output Transition Time 

t TLH 

t'lTIL 


- 

4 

8 

ns 

Propagation Delay Time 
* 

tpLM 

tpHL 


- 

10 

17 

Propagation Delay Time 
** 

tpl-Z 

Rj =lkQ 

- 

11 

17 

Propagation Delay Time 
** 

tpiZL 

Rj =lkQ 

- 

10 

17 


AC ELECTRICAL CHAR ACTERISTICS(C L =50pF, Input t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25t: 

Ta=-40 ~85°C 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 




2.0 


30 

75 


95 


Output Transition Time 

^TLH 


4.5 

- 

8 

15 

- 

19 



t THL 


6.0 

- 

7 

13 

- 

16 





2.0 

- 

40 

100 

- 

125 


Propagation Delay Time 

t pI.H 


4.5 

- 

12 

20 

- 

25 


* 

t pHL 


6.0 

. - 

10 

17 

- 

21 





2.0 

- 

26 

100 

- 

125 

ns 

Propagation Delay Time 

fc pLZ 

R L =lkfi 

4.5 

- 

12 

20 

- 

25 


* * 



6.0 

- 

11 

17 

- 

21 





2.0 

- 

40 

100 

- 

125 


Propagation Delay Time 

t pZL 

R L =lkQ 

4.5 

- 

12 

20 

- 

25 


* * 



6.0 

- 

10 

17 

- 

21 


Input Capacitance 

Cin 


- 

5 

10 

- 

10 


Output Capacitance 

Colt 


- 

3 

- 

- 

- 

pF 

Pnwpr Hi<iQinptinn nanAPitanro 


TC74HC266A 

- 

16 

- 

- 

- 

1 UWcI UldjljJCUlUil vapdwivallvv 

^PDvl/ 

TC74HC7266A 

- 

30 

- 

- 

- 



Note(l) is defined as the value of the internal equivalent capacitance which is calculated from the 

operating current consumption without load. 

Average operating current can be obtained by the equation: 

!cCfcpd =c PD ’ Vqc- f i\' +I<X /4(per Gate) 

* for TC74HCT266A only 
** for TC74HC266A only 
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TC74HC273AP/AF/AFW 


OCTAL D-TYPE FLIP FLOP WITH CLEAR 

The TC74HC273A is a high speed CMOS OCTAL D 
TYPE FLIP FLOP fabricated with silicon gate C 2 MOS 
technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

Information signals applied to D inputs are transfered 
to the Q outputs on the positive going edge of the clock 
pulse. 

When the CLEAR input is held “L”, the Q outputs are 
at a low logic level independent of the other inputs. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed fj V l A X=48MHz(typ.)at V CC =5V 

• Low Power Dissipation 1^=4^ A(Max.)at Ta=25°C 

• High Noise Immunity ^NIH = ^N1L = 28% V cc (Min.) 

• Output Drive Capability 10 LSTTL Loads 

• Symmetrical Output Impedance — | IoHl = I(X = 4 m A(Min.) 

• Balanced Propagation Delays IpLH^^pHL 

• Wide Operating Voltage Range ••• Vcc(opr)=2V~6V 

• Pin and Function Compatible with 74LS273 


TRUTH TABLE 


INPUTS 

OUTPUTS 

FUNCTION 

CLEAR 

D 

CLOCK 

Q 

L 


X 

L 

Clear 


L 1 


L 

— 





— 

H 

X 

“L 

Q„ 

No change 


X 1 Don’t care 



CLEAR 1 [ 


3 20 v cc 

Q 1 2 [ 


] 19 Q S 

D 1 3 [ 


3 18 D 8 

D 2 4 [ 


] 17 D 7 

Q 2 5 C 


3 16 Q 7 

Q 3 6 [ 


3 15 Q 6 

D 3 7 [ 


] 14 D 6 

D 4 8 [ 


] 13 D 5 

Q 4 9 [ 


3 12 Q5 

GND 10 [ 


3 11 CLOCK 

(TOP VIEW) 


(EC LOGIC SYMBOL 



Q1 

Q2 

Q3 

Q4 

Q5 

06 

Q7 

Q8 
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T<T74Wr:973 A D/AP/ACW . 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT : 

Supply Voltage Range 

Vcc 

-0.5-7 

V 

DC Input Voltage 

V,N 

-0.5 ^^+0.5 

V 

DC Output Voltage 

V OUT 

-0.5 ~V cc +0.5 

V 

Input Diode Current 

I|K 

±20 

mA 

Output Diode Current 

l OK 

±20 

mA 

DC Output Current 

I OUT 

±25 

mA 

DC V^/Ground Current 

*00 

±50 

mA 

Power Dissipation 

p d 

500(DIP)*/180(MFP) 

mW 

Storage Temperature 

Tstg 

-65 -150 

°C 

Lead Temperature lOsec 

T l 

300 

°C 


*500mW in the range of Ta= 
-40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2 - 6 

V 

Input Voltage 

V,N 

0~Vcc 

V 

Output Voltage 

V OUT 

0 ~ Vcc 

V 

Operating Temperature 

T C pr 

-40 - 85 

°c 

Input Rise and Fall Time 

tr, tf 

0 ~ 1000(V CC =2.0V) 

0 ~ 500(V CC =4.5V) 

0 ~ 400(Vcc=6.0V) 

ns 


DC ELECTRICAL CHARACTERISTICS 






Ta=25°C 

Ta=-40 ~85°C 

UNIT 

IS!9 




MIN. 

MAX. 

High-Level 

Input Voltage 

V IH 


111 

WBM 





- 

D 

Low-Level 

Input Voltage 



Iffil 

in 

m 

H 

H 

Ha 

H 


D 

High-Level 
Output Voltage 

Voh 

v, N = 

V| H orV IL 

I OH =-20 u A 

in 

m 

1.9 
4.4 

5.9 

■ 

HI 

H 

m 

H 

V 


m 

4.18 

5. 68 

m mm 

_ 

■RJ 

_ 

Low-Level 

Output Voltage 

Vql 

V| N = 

Vi H orV| L 

Iol =20 ii A 

2.0 

4.5 

6.0 

- 

■ 

m 

0.1 

0.1 

0.1 

H 

i 

B 

Iql =4 mA 
Iql =5. 2mA 

Hi 

Ipl 

pn 

u 

HE 

0. 26 

0. 26 


■S3 

111 



flB’/Mtl ItIM 

09 


- 

±0.1 

- 

—ii 

B 


Icc 

V ijv! = Vcc or GND 

Oil 

■ 

- 


- • 
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TC74HC273AP/AF/AFW 


TIMING REQUI RE MENTS( Input t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 ~85°C 

UNIT 

v cc 

TYP. 

LIMIT 

LIMIT 

Minimum Pulse Width 
(CLOCK) 

t\V(L) 

t\V(H) 


2.0 

4.5 

6.0 

- 

75 

15 

13 

95 

19 

16 

ns 

Minimum Pulse Width 
(CLEAR) 

tw(L) 


2.0 

4.5 

6.0 

- 

75 

15 

13 

95 

19 

16 

Minimum Set-up Time 

ts 


2.0 

4.5 

6.0 

- 

75 

15 

13 

95 

19 

16 

Minimum Hold Time 

th 


2.0 

4-5 

6.0 

- 

0 

0 

0 

0 

0 

0 

Minimum Removal Time 
(CLEAR) 

trem 


2.0 ; 
4-5 
6.0 

- 

50 

10 

9 

65 

13 

11 

Clock Frequency 

f 


2.0 

4.5 

6.0 

- 

6 

30 

35 

5 

24 

28 

MHz 


AC ELECTRICAL CH AR ACTE R 1ST ICS(C L = 15pF,V cc =5V,Ta=25°C) 


PARAMETER 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Output Transition Time 

tTLH 

t THL 


- 

4 

8 

ns 

Propagation Delay Time 
(CLOCK-Q) 

t pLH 
tpHL 


- 

15 

25 

Propagation Delay Time 
(CLEAR-Q) 

tpLH 

toHL 


- 

16 

27 

Maximum Clock Frequency 

f MAX 


40 

67 

- ■ 

MHz 


AC ELECTRICAL CHAR ACTE RISTICS(C L =50pF, Input t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 — 85°C 

UNIT 

v cc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Output Transition Time 

tTLH 

tTHL 


2.0 

4.5 

6.0 

- 

25 

7 

6 

75 

15 

13 

- 

95 

19 

16 

ns 

Propagation Delay Time 
(CLOCK-Q) 

tpLH 

tpHL 


2.0 

4.5 

6.0 

- 

54 

18 

15 

145 

29 

25 

- 

180 

36 

31 

Propagation Delay Time 
(CLEAR-Q) 

tpLH 

tpHL 


2.0 

4.5 

6.0 

- j 

60 

20 

17 

160 

32 

27 

- 

200 

40 

34 

Maximum Clock 
Frequency 

f MAX 


2.0 

4.5 

6.0 

6 

30 

35 

18 

56 

66 

- 

5 

24 

28 

- 

MHz 

Input Capacitance 

CiN 


- 

5 

10 

- 

10 

pF 

Power Dissipation Capacitance 

Cpo(l) 


- 

43 

- 

- 

- 


Cpd is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the Equation: 


icCfod^FD * V<x* fiN + Ioc /8(per Flip Flop) 

And the total Cpo when n pcs. of Flip Flop operate can be gained by the following equation: 
CpqC total) =32+1 !• n 
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TC74HC273AP/AF/AFW 


SYSTEM DIAGRAM 
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TC74HCT273AP/AF/AFW 


OCTAL P-TYPE FLIP FLOP WITH CLEAR 

The TC74HCT273A is a high speed CMOS OCTAL D 
TYPE FLIP FLOP fabricated with silicon gate C 2 MOS 
technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

Their inputs are compatible with TTL, NMOS, and 
CMOS output voltage levels. 

Information signals applied to D inputs are transferred 
to the Q outputs on the positive going edge of the clock 
pulse. 

When the CLEAR input is held low, the Q outputs are 
at a low logic level independent of the other inputs. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed f vlAX =76MHz(typ.)at Vcc =5 V 

• Low Power Dissipation Icc = 4g A(Max.)at Ta=25°C 

• Compatible with TTL outputs Vjh = 2V(Min.) 

VlL =0.8V(Max.) 

• Wide interfacing ability LSTTL, NMOS, CMOS 

• Output Drive Capability 15 LSTTL Loads 

• Symmetrical Output Impedance IoHl=IoL = 6mA(Min.) 

• Balanced Propagation Delays ^lh^pHL 

• Pin and Function Compatible with 74LS273 


TRUTH TABLE 


INPUTS 

OUTPUTS 

FUNCTION 

CLEAR 

D 

CLOCK 

Q 

L 

wa 

X 

L 

Clear 

H 

L 

s 

L 

— 

H 

H 

s 

H 

— 

H 

X 

“L 

Qn 

No change 


X : Don’t care 



CLEAR 1 [ 


] 20 Vcc 

Q 1 2 [ 


] 19 Q 8 

D 1 3 [ 


] 18 D 8 

D 2 4 [ 


] 17 D 7 

Q 2 5 [ 


] 16 Q 7 

Q 3 6 C 


] 15 Q 6 

D 3 7 [ 


] 14 D 6 

D 4 8 [ 


] 13 D 5 

Q 4 9 [ 


] 12 Q5 

GND 10 [ 


] 11 CLOCK 

(TOP VIEW) 


IEC LOGIC SYMBOL 



-Q3 
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TC74HCT273AP/AF/AFW 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

v cc 

— 0.5 ~ 7 

V 

DC Input Voltage 

V,x 

-0.5 ~V cc + 0.5 

V 

DC Output Voltage 

Volt 

-0.5 ~V cc +0.5 

V 

Input Diode Current 

I|K 

±20 

mA 

Output Diode Current 

*QK 

±20 

raA 

DC Output Current 

^OLT 

±35 

mA 

DC V cc /Ground Current 

*CC 

±75 

mA 

Power Dissipation 

P D 

500(DIP)*/180(SOIC) 

mW 

Storage Temperature 

Tstg 

-65 — 150 

°C 

Lead Temperature lOsec 


300 

°C 


*500mW in the range of Ta= 
-40°C~ 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

4. 5 — 5. 5 

V 

Input Voltage 

V|x 

o — v cc 

V 

Output Voltage 

V OLT 

o — v cc 

V 

Operating Temperature 

T 0 pr 

-40 - 85 

°c 

Input Rise and Fall Time 

tr. tf 

0 - 500 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25“C 

Ta=-40 ~85‘€ 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V 1H 


H 


- 

- 


- 


Low-Level 

Input Voltage 

VlL 


Era 

H 

- 

D 


- 



Hu 

V OH 

V|HOrV|L 

lOH=-20tf A 

Era 

4.4 

4.5 

- 

4.4 

- 

V 

Ioh=~6 mA 

4,5 

4. 18 

4.31 

- 

4.13 

- 

Low-Level 

Output Voltage 

VoL 

VlN = 
VlHorViL 

Iol=20 u A 

4,5 

- 

0.0 

0.1 

- 

0.1 

V 

Iol=6 mA 

4.5 

- 

0. 17 

0. 26 

- 

0. 33 

3-State Output 
Off-State Curren 

Ioz 

VlN =Vjh or Vjl 

Volt =Vcc or GND 

5.5 

- 

- 

±0.5 

- 

±5.0 

U A 

Input Leakage Current 

I IN 

Vin =Vcc or GND 

5.5 

- 

- 

±0.1 

- 

±1.0 


Quiescent Supply Current 

Ioc 

VlN =Vcc or GND 

5,5 

- 

- 

4.0 

- 

40.0 

Alec 

PER INPUT: Vi\ =0.5V or 2.4V 
OTHER INPUT: Vin or GND 

5.5 

- 

- 

2.0 

- 

2.9 

mA 
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TIMING REQUIREMENTS(lnput t r =t,=6ns) 


PARAMETER 

GVAjfUAI 

TEST CONDITION 


Ta= 

25°C 

Ta=-40 ~85°C 

UNIT 

olMdUL 

Vcc 

TYF 

LIMIT 

LIMIT 

Minimum Pulse Width 

tW(L) 


4.5 

- 

15 

19 


(CLOCK) 

tW(H) 


5.5 

- 

14 

17 


Minimum Pulse Width 

tW(L) 


4.5 

- 

15 

19 


(CLEAR) 


5.5 

- 

14 

17 


Minimum Set-up Time 

t s 


4.5 

- 

10 

13 

ns 



5.5 


10 

13 


Minimum Hold Time 

th 


4.5 

- 

5 

6 




5.5 


10 

13 


Minimum Removal Time 

trem 


4.5 

- 

10 

13 


(CLEAR) 


5.5 


9 

12 


Clock Frequency 

f 


4.5 

- 

30 

24 

MHz 



5.5 


35 

28 



AC ELECTRICAL CHARACTERISTICS(C L =15pF,V C c=5V,Ta=25 ,, C) 


PARAMETER 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Output Transition Time 

tTLH 

t THL 


- 

4 

8 

ns 

Propagation Delay Time 
(CLOCK-Q) 

t pLH 

tpHL 


- 

15 

25 

Propagation Delay Time 
(CLEAR-Q) 

t pLH 

toHL 


- 

18 

28 

Maximum Clock Frequency 

f MAX 


40 

90 

- 

MHz 


AC ELECTRICAL CHAR ACTERISTICS(C L =50pF ( Input t r =t,=6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25'C ”1 

Ta=-40 ~85°C 


Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Output Transition Time 

t TLH 


4.5 

- 

9 

15 

- 

19 


tTHL 


5.5 


8 

14 


18 


Propagation Delay Time 

tpLH 


4.5 

- 

19 

30 

- 

38 

ns 

(CLOCK-Q) 

tpHL 


5.5 

- 

17 

27 

- 

34 

Propagation Delay Time 

tpLH 


4.5 

- 

22 

32 

- 

40 


(CLEAR-Q) 

tpHL 


5.5 

- 

18 

29 

- 

36 


Maximum Clock 
Frequency 

f MAX 


4.5 

5.5 

30 

35 

71 

81 

- 

24 

28 

- 

MHz 

Input Capacitance 

ClN 

.. 

- 

5 

10 

- 

10 

P F 

Power Dissipation Capacitance 

Cpd(1) 

| 

29 

- 

- 

- 


Note(l) Cfd is defined as the value of the internal equivalent capacitance which is calculated from the 


operating current consumption without load. 

Average operating current can be obtained by the equation: 

• Voc* fix +IpC /8(per Flip Flop) 

And the total Cpp when n pcs. of Flip Flop operate can be gained by the following equation: 
C ro (total)=18+ll • n 
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TC74HC279AP/AF 


QUAD S-R LATCH 


The TC74HC279A is a high speed CMOS QUAD S-R 
LATCH fabricated with silicon gate C 2 MOS technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

Each latch Jias an_ independent Q output^ and Set and 
Reset inputs. S and R are active low. When S input is low, 
the Q output goes high and when RJnput is low^ the Q 
output goes low. When both S and R are low, S takes 
precedence resulting Q=low. When both of S and R are 
held high.Q output doesn’t change. 

All inputs are equipped with protection circuits against 
static discharge or trasient excess voltage. 

FEATURES: 

• High Speed tp<f=12ns(typ.)at V CC =5V 

• Low Power Dissipation I cc~2// A(Max.)at Ta=25°C 

•High Noise Immunity Vnih =Vkil= 28% V<x(Min.) 

• Output Drive Capability 10 LSTTL Loads 

• Symmetrical Output Impedance — | IohI = I 0L = 4mA(Min.) 

• Balanced Propagation Delays tpLH^pHL 

• Wide Operating Voltage Range ••• V<x(opr)=2VM>V 

• Pin and Function Compatible with 74LS279 



1R 1 C 

r-w-i 

] 16 Vcc 

isi 2C 


] 15 4S 

1S2 3Q 


] 14 4R 

IQ 4£ 


2 13 4Q 

2R 5£ 


3 12 3S2 

2S 6Q 


2 11 3S1 

2Q 7Q 


] 10 3R 

GND 8 £ 


] 9 3Q 

(TOP VIEW) 



HC-469 





















TC74HC279AP/AF 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5-7 

V 

DC Input Voltage 

V,N 

-0.5 ~V cc +0.5 

V 

DC Output Voltage 

V OUT 

-0.5 ~V cc +0.5- 

V 

Input Diode Current 

I.K 

±20 

mA 

Output Diode Current 

*OK 

±20 

mA 

DC Output Current 

I OUT 

±25 

mA 

DC V^/Ground Current 

*CC 

±50 

mA 

Power Dissipation 

Pd 

500(DIP)*/180(SOIC) 

mW 

Storage Temperature 

Tstg 

-65 -150 

°C 

Lead Temperature lOsec 

T L 

300 

°c 


*500mW in the range of Ta= 
-40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
~10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2 - 6 

V 

Input Voltage 

V,N 

0~ V cc 

V 

Output Voltage 

V OUT 

0 ~~ Vcc 

V 

Operating Temperature 

Topr 

-40 - 85 

°C 

Input Rise and Fall Time 

tr, tf 

0 ~ 1000(V CC =2.0V) 

0 ~ 500(V CC =4.5V) 

0 — 400(V CC =6.0V) 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 ~85t: 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V,H 


2.0 

4.5 

6.0 

1.5 

3.15 

4.2 

- 

- 

1.5 

3.15 

4.2 

- 

V 

Low-Level 

Input Voltage 

V IL 


2.0 

4.5 

6.0 

- 

- 

0.5 

1.35 

1.8 

- 

0.5 

1.35 

1.8 

V 

High-Level 
Output Voltage 

Voh 

V|N — 

Vi H orV, L 

I OH —20# A 

2.0 

4.5 

6.0 

1.9 
4.4 

5.9 

2.0 

4.5 

6.0 

- 

1.9 
4.4 

5.9 

- 

V 

Iqh =— 4 mA 
I OH =~5. 2,mA 

4.5 

6.0 

4.18 

5. 68 

4.31 

5. 80 

: 

4.13 

5. 63 

: 

Low-Level 

Output Voltage 

VOL 

V, N = 

V|H or V|L 

Iql =20 u A 

2.0 

4.5 

6.0 

- 

0.0 

0.0 

0.0 

0.1 

0.1 

0.1 

- 

0.1 

0.1 

0.1 

V 

Iql =4 mA 
Iql =5. 2mA 

4.5 

6.0 

: 

0.17 

0.18 

0. 26 

0. 26 

_ 

0. 33 

0. 33 

Input Leakage Current 

I IN 

Vin =Vcc or GND 

6.0 

- 

- 

±0.1 

- 

±1,0 

nA 

Quiescent Supply Current 

Icc 

V, N =V C c or GND 

6.0 

- 

- 

2.0 

- 

20.0 
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AC ELECTRICAL CHAR ACTE RISTICS(CL=1SpF,Vcc=5V,Ta=25 c C) 


PARAMETER 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Output Transition Time 

tTLH 

tTHL 


- 

4 

8 

ns 

Propagation Delay Time 
(S1.S2-Q) 

t pLH 
tpHL 


- 

12 

22 

Propagation Delay Time 
(S-Q) 

tpLH 

tpHL 


- 

9 

17 

j 

Propagation Delay Time 

(R-Q) 

t pLH 
tpHL 


- 

11 

20 



AC ELECTRICAL CH ARACTERISTICS(C L =50pF, Input t r =t,=6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25T 

Ta=-40 — 85X: 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Output Transition Time 

tTLH 

tTHL 


2.0 

4.5 

6.0 

- 

30 

8 

7 

75 

15 

13 

- 

95 

19 

16 

ns 

Propagation Delay Time 
(S1,S2-Q) 

tpLH 

tpHL 


2.0 

4.5 

6.0 

- 

45 

15 

13 

130 

26 

22 

- 

165 

33 

28 

Propagation Delay Time 

(S-Q) 

tpLH 

tpHL 


2.0 

4.5 

6.0 

- 

38 

12 

10 

100 

20 

17 

- 

125 

25 

21 

Propagation Delay Time 

(R-Q) 

tpLH 

tpHL 


2.0 

4.5 

6.0 

- 

42 

14 

12 

120 

24 

20 

- 

150 

30 

26 


Input Capacitance 

ClN 


- 

5 

10 

- 

10 

pF 

Power Dissipation Capacitance 

CPD(I) 


- 

18 

- 

- 

- 


Note(l) Cfd is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

I<Xbpd=CFD • V(e* f in +l0C /4(per circuit) 
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SYSTEM DIAGRAM 
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TC74HC280AP/AF 


8-CHANNEL MULTIPLEXER 


The TC74HC280A is a high speed CMOS 9-BIT 
PARITY GENERATOR fabricated with silicon gate 
C 2 MOS technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

The TC74HC280A is composed of nine data inputs A 
thru I and odd/even parity outputs SODD and SEVEN. 

The odd parity output is high when an odd number of 
data inputs are high. The even parity output is high when 
an even number of data inputs are high. 

The word-length capability is easily expanded by 
cascading. 

All inputs are equipped with protection circuits aainst 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed t pd =22ns(typ.)at V(x=5V 

•Low Power Dissipation I cc =4^ A(Max.)at Ta=25°C 

• High Noise Immunity Vnjih = V\il 28% V(x(Min.) 

• Output Drive Capability 10 LSTTL Loads 

• Symmetrical Output Impedance ••• | IqhI = IoL = 4mA(Min.) 

• Balanced Propagation Delays tpLH^tpHL 

• Wide Operating Voltage Range ••• Vcc (opr.)=2V~6V 

• Pin and Function Compatible with 74LS280 


TRUTH TABLE 


Number of inputs 

A through 1 that are High 

Outputs 



CO 

<0 

CM 

o 


D 

1 , 3 , 5 , 7 , 9 


H 




(TOP VIEW) 

NC : No Connection 


IEC LOGIC SYMBOL 
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ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

V cc 

-0.5-7 

V' 

DC Input Voltage 

V| N 

-0.5 ~V cc +0.5 

V 

DC Output Voltage 

V OlT 

-0.5 ~V cc +0.5 

V 

Input Diode Current 

1|K 

±20 

mA 

Output Diode Current 

*(){< 

±20 

m A 

DC Output Current 

^OLT 

±25 

mA 

DC V^/Ground Current 

T i 

l cc 

±50 

mA 

Power Dissipation 

Pd 

500(DIP)./180(MFP) 

mW 

Storage Temperature 

T s tg 

-65 -150 

°C 

Lead Temperature lOsec 

T,. 

300 

°C 


*500mW in the range of Ta= 
~40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2 - 6 

V 

Input Voltage 

V.N 

0 — Vcc 

V 

Output Voltage 

Volt 

0 — v cc 

V 

Operating Temperature 

Topr 

-40 - 85 

°c 

Input Rise and Fall Time 

t r , tf 

0 ~ 1000(V CC =2.0V) 

0 ~ 500(V CC =4.5V) 

0 ~ 400(V CC =6.0V) 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

m 

CO 

I 

o 

1 

II 
cd 
E-< 

UNIT 

V a 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V IH 


2.0 

4.5 

6.0 

1.5 

3. 15 
4.2 

- 

- 

1.5 

3. 15 
4.2 

- 

V 

Low-Level 

Input Voltage 

V,t 


2.0 

4.5 

6.0 


- 

0.5 

1.35 

1.8 

- 

0.5 

1.35 

1.8 

V 

High-Level 
Output Voltage 

V OH 

V,N = 
V 1H orV IL 

Ioh -“20 a A 

2.0 

4.5 

6.0 

1.9 

4.4 

5.9 

2.0 

4.5 

6.0 

- 

1.9 
4.4 

5.9 

- 

V 

I OH = "4 niA 
Ion =~5. 2mA 

4.5 

6.0 

4.18 

5.68 

4.31 

5.80 


4.13 

5. 63 

: 

Low-Level 

Output Voltage 

Vql 

V,N = 
V N1 orV, L 

la. = 20 u A 

2.0 

4.5 

6.0 

- 

0.0 

0.0 

0.0 

0. 1 

0. 1 

0.1 

- 

0.1 

0.1 

0. 1 

V 

I Qj =4 mA 
la. =5. 2mA 

4.5 

6.0 

_ 

0. 17 

0. 18 

0. 26 

0. 26 

_ 

0.33 

0. 33 

Input Leakage Current 

I IN 

V]x =Vcc or GND 

6.0 

- 

- 

±0.1 

- 

±1.0 

fi A 

Quiescent Supply Current 

!cc 

Vix =V CC or GND 

6.0 

- 

- 

4.0 

- 

40.0 
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AC ELECTRICAL CHAR ACTE RISTICS(C L =15pF / V cc =5V,Ta=25°C) 


PARAMETER 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Output Transition Time 

II 


- 

4 

8 

ns 

Propagation Delay Time 

t pLH 
t uHL 


- 

22 

35 


AC ELECTRICAL CHARACTERISTICS(C L =50pF / Input t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 ~85°C 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 




2.0 

- 

30 

75 

- 

95 


Output Transition Time 

t TLH 


4.5 

- 

8 

15 

- 

19 


t THL 


6.0 

- 

7 

13 

- 

16 

ns 




2.0 

- 

80 

200 

- 

250 

Propagation Delay Time 

l pLH 


4.5 

- 

26 

40 

- 

50 



l pHL 


6.0 

- 

22 

34 

- 

43 


Input Capacitance 

ClN 


- 

5 

10 

- 

10 

pF 

Power Dissipation Capacitance 

Cpo(l) 


- 

61 

- 

- 

- 


Note(l) CpQ is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

!cCfcpd =c PD* V 0C* f l.\ +I CC 


HC-475 




TC74HC280AP/AF 
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TC74HC283AP/AF/AFN 


4-BIT BINARY FULL ADDER 


The TC74HC283A is a high speed CMOS 4-BIT 
BINARY FULL ADDER fabricated with silicon gate 
C 2 MOS technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

Sum ( £ ) outputs are provided for each bit and a 
resultant carry (C4) is obtained from the fourth bit. 

This adder features full internal look-ahead across all 
four bits. 

A 4 X n bit binary adder is easily built up by cascading 
the HC283A without any additional logic. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed t p d=17ns(Typ.)at 

• Low Power Dissipation I<x = 4# A (Max.) at Ta=25°C 

• High Noise Immunity V NIH =VjflL=28X V cc (Min.) 

• Output Drive Capability 10 LSTTL Loads 

• Symmetrical Output Impedance ***| Ioh |=IoL = 4mA(Min.) 

• Balanced Propagation Delays t P LH 5=5 tpHL 

• Wide Operating Voltage Range ••• V cc (opr)=2V~6V 

• Pin and Function Compatible with 74LS283 


TRUTH TABLE(1 bit) 


INPUTS 

OUTPUTS 

Bn 

An 

cn-1 

In 

Cn 

L 

L 

L 

L 

L 

L 

L 

H 

H 

L 

L 


L 

H 

L 

L 


H 

L 

H 


L 

L 

H 

L 


L 

H 

L 

H 

H 

H 

L 

L 

H 

H 

H 

H 

H 

H 



12 1C 

p- 

]16 V C c 

82 2 C 


]15 B3 

A2 3[ 


]14 A3 

*1 4 C 


]13 13 

A1 5[ 


]12 A4 

B1 6£ 


]11 B4 

C0 7 C 


]10 14 

GND 8Q 


]9 C4 

(TOP VIEW) 


BLOCK DIAGRAM 
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TC74HC283 AP/AF/AF N 

SYSTEM DIAGRAM 



IEC LOGIC SYMBOL 
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ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT | 

Supply Voltage Range 

Voc 

-0.5 - 7 

V 

DC Input Voltage 

V,N 

-0.5 ~V cc +0-5 

V 

DC Output Voltage 

V OUT 

-0.5 ~V cc +0.5 

V 

Input Diode Current 

I>K 

±20 

mA 

Output Diode Current 

*OK 

±20 

mA 

DC Output Current 

^OUT 

±25 

mA 

DC V^/Ground Current 

*CC 

±50 

mA 

Power Dissipation 


500(DIP)*/180(MFP) 

mW 

Storage Temperature 

T s tg 

-65 — 150 

V 

Lead Temperature lOsec 

T l 

300 

°C 


*500mW in the range of Ta= 
-40°C^ 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2 - 6 

V 

Input Voltage 

V,N 

o ~ v cc 

V 

Output Voltage 

^OUT 

0 ~ Vcc 

V 

Operating Temperature 

Topr 

-40 - 85 

°c 

Input Rise and Fall Time 

t r , tf 

0 ~ 1000(V CC =2.0V) 

0 ~ 500(V CC =4.5V) 
o ~ 400(Vcc=6.0V) 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25‘C 

Ta=-40 ~85<C 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V IH 



1.5 

3. 15 
4.2 

a 

a 

a 


V 

Low-Level 

Input Voltage 




H 

- 

■ 

Ha 

- 

0.5 

1.35 

1.8 

V 

High-Level 
Output Voltage 

Voh 

V,N = 
V| H orV|| 

I OH =-20 u A 

i 

1.9 
4.4 

5.9 

2.0 

4.5 

6.0 

a 

1.9 
4.4 

5.9 

a 

V 

I OH =-4 mA 

I OH =~5. 2mA 

gill 

4.18 

5.68 

mmm 

__ 

■Sfiftl 

_ 

Low-Level 

Output Voltage 

VOL 

V,N = 
V| H orV 1L 

la. =20 u A 

m 

a 


a 

a 

0.1 

0.1 

0.1 


Iql =4 mA 
Iql =5. 2mA 

BBj 

_ 

mnm 

■ 

HIKmh 

m 

0. 33 

0. 33 

Input Leakage Current 

I IN 

Vjn = Vcc or GND 


- 





/|A 


k £ 

V IN =V C c or GND 


- 

- 
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AC ELECTRICAL CHARACTERISTICS*^ =15pF,V cc =5V,Ta=25 0 C) 


PARAMETER 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Output Transition Time 

tTLH 

t THL 


- 

4 

8 

ns 

Propagation Delay Time 
(Co-En) 

tpLH 

tpHL 


- 

17 

26 

Propagation Delay Time 

(C 0 -C«) 

tpLH 

tpHL 


- 

17 

26 

Propagation Delay Time 
(An,Bn- £n) 

tpLH 

tpHL 


- 

23 

37 

Propagation Delay Time 
(An,Bn-C4) 

t pLH 

tpHL 


- 

21 

34 


AC ELECTRICAL CHARACTERISTICS(C L =50pF, Input V=t,=6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=— 40 ~85t: 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Output Transition Time 

tTLH 

tTHL 


2.0 

4.5 

6.0 

- 

30 

8 

7 

75 

15 

13 

- 

95 

19 

16 

ns 

Propagation Delay Time 
(Co-En) 

tpLH 

tpHL 


2.0 

4.5 

6.0 

- 

60 

20 

17 

150 

30 

26 

- 

190 

38 

32 

Propagation Delay Time 
(C0-C4) 

tpLH 

tpHL 


2.0 

4.5 

6.0 

- 

60 

20 

17 

150 

30 

26 

- 

190 

38 

32 

Propagation Delay Time 
(An, Bn— £ n ) 

tpLH 

tpHL 


2.0 

4.5 

6.0 

_ 

95 

27 

22 

210 

42 

36 

- 

265 

53 

45 

Propagation Delay Time 
(An,Bn-C 4 ) 

tpLH 

tpHL 


2.0 

4.5 

6.0 

- 

80 

25 

20 

195 

39 

33 

- 

245 

49 

42 

Input Capacitance 

ClN 


- 

5 1 

10 ! 

- 

10 

P F 

Power Dissipation Capacitance 

Cpo(l) 


- 


! 

- 

- 


Note(l) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

Jccfcpd^ro * v CC* f K +I OC 
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QUAD 2-CHANNEL MULTIPLEXER WITH OUTPUT REGISTER 


The TC74HC298A is a high speed CMOS 2-CHANNEL 
MULTIPLEXER fabricated with silicon gate C 2 MOS 
technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

It contains a 4-bit 2-channel multiplexer and a 4-bit 
output register. When the word select input (WS.) is held 
low, the data of word l(Al,Bl,Cl,Dl)is selected and is 
applied to the registers. When W.S. is held high, the data 
of word 2(A2,B2,C2,D2)will be applied to the registers. 
This selected data is transferred to th e output (QA,QB, 
QC,QD)on the negative going transition of CLOCK. 

All inputs are equipped with protection circuits against 
static dischage or transient excess voltage. 


FEATURES: 

• High Speed * ^MA)r73MHz(Typ. )at Vce=5V 

• Low Power Dissipation lcc“4# A(Max.)at Ta=25°C 

• High Noise Immunity V\ih =' V^jl 28% V<x (Min.) 

• Output Drive Capability 10 LSTTL Loads 

• Symmetrical Output Impedance — | Iqh | -IoL~4mA(Min.) 

• Balanced Propagation Delays tpu-j ^ tpHL 

• Wide Operating Voltage Range •** Vcc (opr.)=2V^6V 

• Pin and Function Compatible with 74LS298 


IEC LOGIC SYMBOL 



PIN ASSIGNMENT 
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TC74HC298AP/AF' 


TRUTH TABLE 




X : Don't care (Including transition) 

al, &2 : The Level of steady-state Input at A1, A2, etc. 


QAO, QBO ••• : The level of QA, QB, etc. entered on the most 
recent negative transition of the clock input. 
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TC74HC298AP/AF 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

V CC 

-0.5-7 

V 

DC Input Voltage 

V, x 

-0.5 ~V cc +0.5 

V 

DC Output Voltage 

V OLT 

-0.5 ~V cc +0.5 

V 

Input Diode Current 

>,K 

±20 

m A 

Output Diode Current 

*OK 

±20 

mA 

DC Output Current 

^OLT 

±25 

mA 

DC V^/Ground Current 

*CC 

±50 

mA 

Power Dissipation 

Pd 

500(DIP)*/180(MFP) 

mW 

Storage Temperature 

Tstg 

-65 -150 

X 

Lead Temperature lOsec 

T l 

300 

°c 


*500mW in the range of Ta= 
-40*C— 65"C. From Ta=65°C 
to 85*C a derating factor of 
- 10m W/X; shall be applied 
until 300mW. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

V CC 

2 - 6 

V 

Input Voltage 

V, x 

o ~ v cc 

V 

Output Voltage 

V OLT 

<=> 

l 

£ 

V 

Operating Temperature 

Topr 

-40 - 85 

°C 

Input Rise and Fall Time 

t r , tf 

0 ~ 1000(V CC =2.0V) 

0 ~ 500(V CC =4.5V) 

0 ~ 400(V CC =6.0V) 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25t 

Ta=-40 ~85°C 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

Vj H 


2.0 

4.5 

6.0 

1.5 

3. 15 
4.2 

- 

- 




Low-Level 

Input Voltage 



warn 

wmm 

- 

- 

0.5 

1.35 

1.8 

- 



High-Level 
Output Voltage 

V OH 

Vix = 
V,H°rV,L 


yj 

1.9 
4.4 

5.9 

2.0 

4.5 

6.0 

- 

1.9 
4.4 

5.9 


i 

IPBpyfnTil 


4. 18 

5. 68 

4.31 

5. 80 

_ 

4. 13 

5. 63 


Low-Level 

Output Voltage 

VOL 

V,x = 

V| H °rV|L 

IoL =20 //A 

2.0 

4.5 

6.0 

- 

0.0 

0.0 

0.0 

0. 1 

0. 1 

0. 1 

- 


1 

la =4 mA 
la =5. 2mA 

4.5 

6,0 

_ 

0. 17 

0. 18 

0. 26 

0. 26 



Input Leakage Current 

I IN 

V,\ =V CC or GND 

glil 

- 

- 




U A 



V iN =Vcc or GND 

giCT 

- 

- 


- 
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TC74HC298AP/AF 


TIMING REQUIREMENTS( Input t r =t f =6ns) 





■■ 

Ta=25‘C 

Ta=-40 ~85°C 



TYP. 

LIMIT 

LIMIT 

Minimum Pulse Width 
(CK) 



2.0 

4.5 

6.0 

- 

n 



Minimum Set-up Time 
(A, B, C, D) 



Bra 

Bfi| 

- 


65 

13 

11 

Minimum Set-up Time 
(W.S.) 

ts 





- 


95 

19 

16 

Minimum Hold Time 
(A, B, C, D) 

th 


B 

- 


30 

6 

5 

Minimum Hold Time 
(W. S.) 

th 


1 

- 


0 

0 

0 

Clock Frequency 

f 


2.0 

4.5 

6.0 

- 

i 




AC ELECTRICAL CHARACTERISTIOS(C L =15pF,V C c=5V,Ta=25 0 C) 


PARAMETER 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 


Output Transition Time 

t TLH 

tTHL 


- 

4 

8 


Propagation Delay Time 
(CK-Q) 

tpLH 

tpHL 


- 

12 

21 

Maximum Clock Frequency 

f MAX 


38 

73 

- 


AC ELECTRICAL CHARACTERISTIC$(C L ==50pF, input t r =t f =0ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25t: 


UNIT 

Vcc 

MIN. 

TYP. 

MAX. 


MAX. 

Output Transition Time 



1 

B 

H 

H 

B 

95 

19 

16 


Propagation Delay Time 
(CK-Q) 

tpLH 

IpHL 


1 


H 

■ ■ 

B 

— 
m&m 1 

Maximum Clock 
Frequency 

f.MAX 

i 

WSM 

Wmm 

7 

35 

41 

22 

67 

79 

■ 

B 

B 

Input Capacitance 

ClN 


- 

5 


- 


pF 

Power Dissipation Capacitance 

Cpd(1) 


- 



Z 



Noted) CpQ is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

!(£ bpd~C PD * V CC* Us +I 0C / 4 ( per bit) 

And the total CpQ when n-bits operate can be gained by the following equation: 

C PD (total)=27+12 • n 
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TC74HC299AP/AF 

TC74HC323AP/AF 


TC74HC299AP/AF 8-BIT PIPO SHIFT REGISTER WITH ASYNCHRONOUS CLEAR 
TC74HC323AP/AF 8-BIT PIPO SHIFT REGISTER WITH SYNCHRONOUS CLEAR 


The TC74HC299A and TC74HC323A are high speed CMOS 
8-BIT PIPO SHIFT REGISTER fabricated with silicon 
gate C 2 MOS technology. 

They achieve the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

They have four modes (HOLD, SHIFT LEFT, SHIFT 
RIGHT and LOAD DATA) controlled by the two selection 
inputs (SO, SI). __ 

When one or both enable (Gl, G2) are high, the eight 
I/O outputs are forced to the high -impedance state; 
however, sequential operation or clearing of the register is 
not affected. Clear function on the TC74HC299A is 
asynchronous to CLOCK, while the TC74HC323A is 
cleared synchronous to CLOCK. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed fMAX = 42MHz(typ.)at Vcc=5V 

•Low Power Dissipation Icc = 4# A(Max.)at Ta=25‘C 

• High Noise Immunity Vnih = Vnil = 28% Voc(Min.) 

• Output Drive Capability 15 LSTTL Loads For QA— QH 



PIN ASSIGNMENT 


• High Speed fMAX = 42MHz(typ.)at Vcc = 5V 

•Low Power Dissipation 1(^=4// A(Max.)at Ta=25‘C 

• High Noise Immunity Vnih = Vnil = 28% Voc(Min.) 

• Output Drive Capability 15 LSTTL Loads For QA— QH 

10 LSTTL Loads For QA’.QH’ 

• Symmetrical Output Impedance ••• 

I k)H I = 1 ol =6mA(Min.) For QA~QH 
I IohI “Iol =4mA(Min.) For QA\ QH’ 

• Balanced Propagation Delays t P LH ^ tpHL 

• Wide Operating Voltage Range ••• V cc (opr)=2V~6V 

• Pin and Function Compatible with 74LS299/323 


SO 1 


G 


G_ 
G/QG 4 
E/QE 5 
C/QC 6 
A/QA 7 
QA'8 
CLR 9 
GND 10 



17 QH' 
16 H/QH 
15 F/QF 
14 D/QD 
13 B/QB 
12 CK 
11 SR 


(TOP VIEW) 


IEC LOGIC SYMBOL 



APPLICATION NOTES 


1) Do not apply a signal to any 
bus terminal when it is in the out 
put mode. Damage may result. 

2) All floating (high impedance) 
bus terminals must have their 
input levels fixed by means of pull 
up or pull down resistors or bus 
terminator IC’s such as the 
TOSHIBA TC40117BP. 
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TC74HC299AP/AF 

TC74HC323AP/AF 

TRUTH TABLE 



HIHIXIXI S I X I X I a I h 


When one or both output controls are high, the eight input/output terminals are in the high-impedance 
* state; however sequential or clearing of the register is not affected. 

Z '.High Impedance 

QnOrThe level of An before the indicated steady-state input conditions were established. 

Qnn:The level of Qn before the most recent active transition indicated by l or t . 
a,h :The level of the steady-state inputs A, H, respectively. 

X ‘.Don't care 


TIMING CHART 



CONTROL j 


INPUTS 1 

[si 


CLEAR 

SERIAL 

fSR 

DATA ■ 

1 

INPUTS 

[SL 

OUTPUTS 

QA' 


A/QA SS’a 

B/OB M.lj. 

C/DC if 

INPUTS D/QD Ml if 
/OUTPUTS “ E/QE 7M 

F/QF ML 1 
G/QG 4 

, H/QH *1 

OUTPUTS QH' M ^ 


1 A i f— 

ASYNC SYNC LOAD 
CLEAR CLEAR 


SHIFT RIGHT 


HOLD l 

ASYNC SYNC 
CLEAR CLEAR 
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SYSTEM DIAGRAM(TC74HC323A) 


TC74HC299AP/AF 

TC74HC323AP/AF 



K Equivalent Circuits 




& Equivalent Circuits 
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TC74HC299AP/AF, 

TC74HC323AP/AF 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

V<x 

-0.5-7 

V 

DC Input Voltage 

V,N 

-0.5 ~V cc +0.5 

V' 

DC Output Voltage 

V OLT 

-0.5 ~V cc +0.5 

V 

Input Diode Current 

I.K 

±20 

m A 

Output Diode Current 

*ok 

±20 

mA 

( Qu ) 

DC Output Current H 

(Qa-Qm) 

I (XT 

±25 

±35 

mA 

DC V cc /Ground Current 

*CC 

±75 

mA 

Power Dissipation 

Pd 

500(DIP)*/180(MFP) 

mW 

Storage Temperature 

Tstg 

-"65 -150 

°C 

Lead Temperature lOsec 

X 

300 

°C 


*500mVV in the range of Ta= 
-40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m YV. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2-6 

V 

Input Voltage 

V,N 

0 v cc 

V 

Output Voltage 

V Ol'T 

0 — V cc 

V 

Operating Temperature 

Topr 

-40 - 85 

°C 

Input Rise and Fall Time 

tr, tf 

0 ~ 1000(V CC =2.0V) 

0 ~ 500(V CC =4.5V) 

0 ~ 400(V CC =6.0V) 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 ~85°C 

UNIT 

V cc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V 1H 


2.0 

4.5 

6.0 

1.5 

3. 15 
4.2 

- 

- 

1.5 

3. 15 
4.2 

- 

V 

Low-Level 

Input Voltage 

V,L 


2.0 

4.5 

6.0 

- 

- 

0.5 

1.35 

1.8 

- 

0.5 

1.35 

1.8 

V 

High-Level 
Output Voltage 

VoH 

V, N = 

V IH or V|L 

Iai =-20 u A 

2.0 

4.5 

6.0 

1.9 
4.4 

5.9 

2.0 

4.5 

6.0 

- 

1.9 
4.4 

5.9 

- 

V 


Qa’ .Qh 

Iqh =-4 mA 
Iai =-5. 2mA 

4.5 

6.0 

4.18 

5. 68 

4.31 

5. 80 


4. 13 

5. 63 

_ 

Qa~Qm 

Id i =~6 mA 
Id-s =-7. 8mA 

4.5 

6.0 

4. 18 

5. 68 

4.31 

5. 80 


4. 13 

5. 63 

_ 

Low-Level 

Output Voltage 

VOL 

V,N = 
V| H °rV 1L 

la =20 u A 

2.0 

4.5 

6.0 

- 

0.0 

0.0 

0.0 

0. 1 

0. 1 

0. 1 


0.1 

0. 1 

0. 1 

V 


Qa’ .Qh’ 

I 0 L =4 mA 
lex =5. 2mA 

4.5 

6.0 

— 

0. 17 

0. 18 

0. 26 

0. 26 

: 

0. 33 

0. 33 

Qa~Q,i 

I<X = 6 mA 

I Iol =7. 8mA 

4.5 

6.0 

_ 

0.17 

0.18 

0. 26 
0.26 ! 

: 

0.33 

0.33 

3-State Output 
Off-State Current 


V, N =V in or V| L j 

V(xt =V CC or GND 1 u 

- 

- 1 

±0.5 

- 

±5.0 

U A 

Input Leakage Current 

I IV 

V|\ =Vcc or GND i 6.0 

- 


±0. 1 

- 

±1.0 

Quiescent Supply Current 

Icc 

V 1N =Vcc or GND TTT 

- 


4.0 

- 

40.0 
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B TC74HC299 AP/AF 
TC74HC323AP/AF 


TIMING RECOMMENDED OPERATING CONDITIONS(lnput t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


ta=25°C 

Ta=-40 -SS'C 

UNIT 

Vcc 

TYP. 

LIMIT 

LIMIT 

Minimum Pulse Width 
(CK) 

t\V(H) 

t\V(L) 


2.0 

4.5 

6.0 

- 

75 

15 

13 

95 

19 

16 

ns 

Minimum Pulse Width 
(CLR)* 

t\V(L) 


2.0 

4.5 

6.0 

- 

75 

15 

13 

95 

19 

16 

Minimum Set-up Time 
(SL.SR.A~H) 

ts 


2.0 

4.5 

6.0 

- 

100 

20 

17 

125 

25 

21 

Minimum Set-up Time 
(SO, SI) 

Is 


2.0 

4.5 

6.0 

- 

100 

20 

17 

125 

25 

21 

Minimum Set-up Time 
(CLR)** 

ts 


2.0 

4.5 

6.0 

- 

0 

0 

0 

0 

0 

0 

Minimum Hold Time 
(SL,SR,A~H) 

th 


2.0 

4.5 

6.0 

- 

0 

0 

0 

0 

0 

0 

Minimum Hold Time 
(SO, SI) 

th 


2.0 

4.5 

6.0 

- 

0 

0 

0 

0 

0 

0 

Minimum Hold Time 
(CLR)** 

th 


■2.0 

4.5 

6.0 

- 

0 

0 

0 

0 

0 

0 

Minimum Removal Time 
(CLR)* 

trem 


2.0 

4.5 

6.0 

- 

50 

10 

8 

65 

13 

10 

Clock Frequency 

f 


2.0 

4. 5 
6.0 

_ 

6 

30 

35 

5 

24 

23 

MHz 


Note :* TC74HC299A only 
** TC74HC323A only 


AC ELECTRICAL CHAR ACTE RIST(CS(Cj_ =15pF,Vcc=5V,T a=25°C) 


PARAMETER 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Output Transition Time 
(QA’.QH’) 

tTLH 
t Tl H, 


- 

4 

8 

ns 

Propagation Delay Time 
(CK-QA’.QH’) 

t pI-H 

tpML 


- 

19 

30 

Propagation Delay Time ! 
(CLR-QA\QH’) 1 

t pLH 
tpl IL 


- 

17 

30 

Maximum Clock Frequency | f MAX 


35 

73 

- 

MHz 




TC74HC299AP/AF. 

TC74HC323AP/AF 


AC ELECTRICAL CH ARACTERISTICS(lnput t r =t,=6ns) 



Note(l) Cpd is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

JcCfcpd^CFD * v CC* f lN +I CC 
* TC74HC299A only 
** TC74HC323A only 
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TC74HC352AP/AF 

TC74HC353AP/AF 


TC74HC352AP/AF DUAL 4-CHANNEL MULTIPLEXER 

TC74HC353AP/AF DUAL 4-CHANNEL MULTIPLEXER WITH 3-STATE OUTPUT 


The TC74HC352A and TC74HC353A are high speed 
CMOS DUAL 4-CHANNEL MULTIPLEXERS fabricated 
with silicon gate C 2 MOS technology. 

They achieve the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

The TC74HC352A is an inverted output version of the 
TC74HC153A (normal outputs), and the TC74HC353A is 
an inverted output version of TC74HC253A (3-state 
outputs). 

Input data (1C(W1C3, 2C0~~ 2C3) are selected by the two 
address inputs A and B. 

Separate strobe inputs (1G, 2G) are provided for each of 
the two four-line sections. They can be used to inhibit the 
data outputs: The output of HC352A is set low, and the 
HC353A output set is to the high impedance state, when 
the strobe input is held low. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed tpd=12ns(Typ.)at V<x=5V 

• Low Power Dissipation I cc =4/z A(Max.)at Ta=25°C 

• High Noise Immunity Vmh =Vnil28% V<x (Min. ) 

• Output Drive Capability 10 LSTTL Loads 

• Symmetrical Output Impedance ••• 1 1 oh I =IoL~4mA(Min.) 

• Balanced Propagation Delays t P LH ** tpHL 

• Wide Operating Voltage Range *** Vcc (opr.)=2V~6V 

• Pin and Function Compatible with 74LS352,74LS353 



1G 1 C 

i 

3 16 Vcc 

B 2 C 


3 15 2G 

1C3 3 C 


3 14 A 

1C2 4 C 


3 13 2C3 

1C1 5 C 


3 12 2C2 

ICO 6 C 


3 11 2C1 

1Y 7 [ 


3 10 2C0 

GND 8 C 


3 9 2Y 

(TOP VIEW) 


IEC LOGIC SYMBOL 


TC74HC352A TC74HC353A 

a<”Lj 

n _ 

aUSU 

0 n 



u 0 

1 


n 

1 G 3 


ig ClLfc* 

b— c 

PN MUX 

IG ULeJ 

b d 

PM MUX 


ICO <«L_ 

0 

ICO (2 — 

0 


ici 

1 

iJH iy ici — 

1 v 

iJZl iy 

iC2 <SL_ 

2 

1C2 

2 


1C3 ! Sr 

3 

1C 1 

3 




2G 



2C0 SSL 


2C0 



2C1 01L_ 


2Y 2C1 


sjsj 2Y 

2C2 02- 


2C2 



» ua- 


2C3 <&- 
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TC74HC352AP/AF 

TC74HC353AP/AF 


SYSTEM DIAGRAM 
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TC74HC352AP/AF 

TC74HC353AP/AF 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

— 0.5 — 7 

V. 

DC Input Voltage 

V |N 

-0.5 ~V cc +0.5 

V 

DC Output Voltage 

V OUT 

-0.5 ~V OC +0.5 

V 

Input Diode Current 

1|K 

±20 

m A 

Output Diode Current 

^OK 

±20 

mA 

DC Output Current 

*OLT 

±25 

m A 

DC V^/Ground Current 

Icc 

±50 

mA 

Power Dissipation 

P D 

500(DIP)*/180(SOIC) 

mW 

Storage Temperature 

Tstg 

~65 — 150 

°C 

Lead Temperature lOsec 

T l 

300 

°C 


*500mW in the range of Ta= 
-40°C— 65"C. From Ta=65°C 
to 85^ a derating factor of 
~10mW/Xl shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

v cc 

CO 

l 

CM 

V 

Input Voltage 

V,N 

0 ~ v cc 

V 

Output Voltage 

V OUT 

0 ~ v cc 

V 

Operating Temperature 

Topr 

-40 - 85 

°c 

Input Rise and Fall Time 

t r , tf 

0 ~ 1000(V ce =2.0V) 

0 ~ 500(V CC =4.5V) 

0 ~ 400(Vcc=6.0V) 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25^C 

Ta=-40 — 85°C 


Vcc 






High-Level 

Input Voltage 

V, H 


1 

wm I 

1.5 

3.15 

4.2 


- 

1.5 

3. 15 
4.2 

- 

V 

Low-Level 

Input Voltage 

V|L 


H 



0.5 

1.35 

1.8 

- 

■ 

Ba 


High-Level 
Output Voltage 

Vqh 

V,N = 
V| H orV, L 

I oh =“20 u A 

1 


2.0 

4.5 

6.0 

- 

1.9 
4.4 

5.9 

H 




m 

4.31 

5. 80 


4. 13 

5. 63 

WBM 

Low-Level 

Output Voltage 

V a 

1 

V, N = 

V IH°rV[ L 


m 

m 

0.0 

0.0 

0.0 

0. 1 

0. 1 

0. 1 

- 

i 





0. 17 

0. 18 

0. 26 

0. 26 

_ 



IB 

V,N =V IH or V| L 

Vqut =Vcc or GND 



- 

±0.5 

- 

D 


Input Leakage Current 

msm 


EM 


- 

±0.1 

- 

EE 

Quiescent Supply Current 

mam 


wmm 


- 

4.0 

- 



* for TC74HC353A only 
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TC74HC352AP/AF 

TC74HC353AP/AF 


AC ELECTRICAL CHARACTERISTICS(C L =15pF,V cc =8V,Ta=25 <, C) 


PARAMETER 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 



Output Transition Time 

Wlh 

tTHL 


- 

4 

8 

ns 

Propagation Delay Time 
(Cn-Y) 

tpLH 

tpHL 


- 

12 

19 

Propagation Delay Time 
(A,B~Y) 

tpLH 

tpHL 


- 

18 

29 

Propagation Delay Time 
(G-Y) * 

tpLH 

tpHL 



9 

16 

3-State Output Disable Time 
(G-Y) ** 

t pLZ 

tpHZ 



9 

16 


AC ELECTRICAL CHARACTERISTICS(C L =80pF,lnput t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 

m m 


mmiiPikk'ai 


Vcc 

MIN. 

TYP. 

MAX, 



Output Transition Time 



2.0 

4.5 

6.0 

H 

30 

8 

7 

m 

■ 

95 

19 

16 

ns 

Propagation Delay Time 
(Cn-Y) 

t pLH 

tpHL 


B 

Hal 

■ 

48 

15 

12 


■ 

■ 

Propagation Delay Time 
(A,B~Y) 

t pLH 

tpHL 


HU 

HI 

HB 

H 

72 

22 

18 


- 

215 

43 

37 

Propagation Delay Time 
(G-Y) * 

t pLH 

tpHL 


B 

- . 


95 

19 

16 

- 

m 

3-State Output Enable Time 
(G-Y) * * 

t pZL 

tpZH 


2.0 

4.5 

6.0 

- 

36 

12 

9 

mmm 

- 

125 

25 

21 

3-State Output Disable Time 
(G-Y) * * 

t pLZ 

tpHZ 


2.0 

4.5 

6.0 

_ 

m 

1 

mmm 

- 

145 

29 

25 

Input Capacitance 

ClN 


- 

5 


- 



Power Dissipation Capacitance 

Cpd(1) 

TC74HC352A 

- 

63 

- 

- 

- 

TC74HC353A 

- 

62 

- 

- 

- 


Note(l) Cro is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 
l CC 6pd =C PD* V CC* f IN +I CC 


* for TC74HC352A only 
** for TC74HC363A only 
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TC74HC354AP/AF 


8-CHANNEL MULTIPLEXER WITH INPUT REGISTER 


The TC74HC354A is a high speed CMOS 8-CHANNEL 
MULTIPLEXER fabricated with silicon gate C 2 MOS 
technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

This device contains an 8 channel digital multiplexer 
with an 8-bit input data register (D0~D7), a 3-bit address 
input register (S0^S2) and 3-state outputs. 

Data from one of the eight inputs will be shifted onto 
the Y output (non— in verted) and the W output (inverted) 
pins as determined by the address data. 

Its outp uts go into a high-impedance state when either 

G1 or G2 is held high or G3 is held low. 

In the TC74HC354A, the data enable input (DC) cont rols 
transparent latches that pass data to the outputs when DC 
is high, and latchs in new data when DC is low. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed t p d=24ns(typ.)at Vcc=5V 

• Low Power Dissipation I<X = 4#A(Max.)at Ta=25 < € 

• High Noise Immunity Vnih =V\il =28% Vcc(Min.) 

• Output Drive Capability 15 LSTTL Loads 

• Symmetrical Output Impedance — 1 1 oh I =IoL = 6niA(Min.) 



PIN ASSIGNMENT 


•Balanced Propagation Delays tpLHMpHL 

• Wide Operating Voltage Range — V<x(opr)=2V / ' 

• Pin and Function Compatible with 74LS354 














TC74HC354AP/AF 


TRUTH TABLE 


INPUTS | 

OUTPUTS | 

| SELECT# 

DC 

OUTPUT ENABLES 

w 

m 

| S2 

SI 

SO 

G1 

G2 

G3 

MM 

mm 

mm 

MM 

wm 

H 

X 

mm 

z 

z 

mm 

MM 

n 

n 

n 

H 

n 

z 

z 

mm 

MM 

MM 

MM 

MM 

X 

MM 

z 

z 

mm 

n 

■a 

L 

L 

L 

H 

DO 

DO 

IK 

n 

MM 

H 

L 

L 

H 

DOn 

DOn 

MM 

MM 

H 

L 

L 

L 

H 

dT 

D1 

Mm 

MM 

H 

H 

L 

L 

H 

Oln 

Din 

H 

H 

L 

L 

L 

L 

H 

D2 

D2 

MM 

H 

L 

H 

L 

L 

H 

D2n 

D2n 

n 

H 

H 

L 

L 

L 

H 

D3 

D3 

MM 

H 

H 

H 

L 

L 

H 

D3n 

D3n 

H 


L 

L 

L 

L 

H 

04 

D4 

H 

MM 

L 

H 

L 

L 

H 

D4n 

D4n 

H 

Mm 

H 

L 

L 

L 

H 

D5 

D5 

H 

n 

H 

H 

L 

L 

H 

D5n 

D5n 

H 

H 

L 

L 

L 

L 

H 

D6 

D6 

H 

H 

L 

H 

L 

L 

H 

D6n 

DOn 

H 

H 

H 

L 

L 

L 

H 

D7 

D7 

H 

H 

H 

H 

L 

L 

H 

D7n 

D7n 


X: Don't care 
Z:High Impedance 

DOn D7n:The level of steady-state inputs at input DO through D7, 

respectively, before the most recent" L * to" H "transistor of data 

control. 

#:This column shows the input address setup with SC low. 
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TC74HC354AP/AF 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

— 0.5 ~ 7 

V 

DC Input Voltage 

V,N 

-0.5 ~V cc +0.5 

V 

DC Output Voltage 

V OUT 

-0.5 ~V cc +0.5 

V 

Input Diode Current 

1|K 

±20 

mA 

Output Diode Current 

^OK 

±20 

mA 

DC Output Current 

I OUT 

±35 

mA 

DC V^/Ground Current 

*CC 

±75 

mA 

Power Dissipation 

p d 

500(DIP)*/180(SOIC) 

mW 

Storage Temperature 

Tstg 

-65 -150 

°C 

Lead Temperature lOsec 

T L 

300 

°C 


* 500 mW in the range of Ta= 
-40t— 65°C. From Ta=65°C 
to 85*C a derating factor of 
-lOmW/'C shall be applied 
until 300 m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2 - 6 

V 

Input Voltage 

V |N 

0 — Vqq 

V 

Output Voltage 

V OUT 

0 ~ v cc 

V 

Operating Temperature 

T 0 pr 

-40 - 85 

°C 

Input Rise and Fall Time ! 

tr » tf 

0 ~ 1000(V CC =2.0V) 

0 ~ 500(V CC =4.5V) 

0 ~ 400(V CC =6.0V) 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25^C 

Ta=-40 ~85tl 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V IH 


2.0 

4.5 

6.0 

1.5 

3. 15 
4.2 

- 

- 

1.5 

3. 15 
4.2 

- 

V 

Low-Level 

Input Voltage 

V IL 


2.0 

4.5 

6.0 


- 

0.5 

1.35 

1.8 

- 

0. 5 

1. 35 
1.8 

V 

High-Level 
Output Voltage 

Von 

V|N = 
V| H orV, L 

Iqh -“20// A 

2.0 

4.5 

6.0 

1.9 
4.4 

5.9 

2.0 

4.5 

6.0 

- 

1.9 
4.4 

5.9 

- 

V 

I OH = “6 mA 

I OH =~7. 8mA 

4.5 

6.0 

4.18 

5. 68 

4.31 

5. 80 


4. 13 

5. 63 

_ 

Low-Level 

Output Voltage 

Vql 

V, N = 
V| H orV IL 

Iol = 20 // A 

2.0 

4.5 

6.0 

- 

0.0 

0.0 

0.0 

0.1 

0.1 

0.1 

- 

0.1 

0. 1 
0.1 

V 

Iql =6 mA 
Iql =7. 8mA 

4.5 

6.0 

_ 

0. 17 

0. 18 

0. 26 

0. 26 

: 

0. 33 

0. 33 

3-State Output 
Off-State Current 

Iqz 

V IN ~ V |H or V il 

Vqut ~^cc or GND 

6.0 

- 

- 

±0.5 

- 

±5.0 

//A 

Input Leakage Current 

I IN 

Vjjsj =V<x or GND 

6.0 

- 

- 

±0.1 

- 

±1.0 

Quiescent Supply Current 

^cc 

V,N =Vcc or GND 

6.0 

- 

- 

4.0 

- 

40.0 
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TC74HC354AP/AF 


AC ELECTRICAL CHAR ACTERISTICS (Input t r =t , =6ns) 


PARAMETER 

SYMBOL 

TEST 

CONDITION 

Vcc 

Ta=25t) 

Ta=-40~85'C 



LIMIT 

LIMIT 

Minimum Pulse Width 
(DC) 

t W (L) 


2.0 

4.5 

6.0 

- 

75 

15 

13 

95 

19 

16 

ns 

Minimum Pulse Width 
(SC) 

fc W (L) 


2.0 

4.5 

6.0 

- 

75 

15 

13 

95 

19 

16 

Minimum Set-up Time 
(Dn) 

t S 


2.0 
4.5 
6.0 | 

- 

50 

10 

9 

65 

13 

11 

Minimum Set-up Time 
(Sn) 

ts 


2.0 

4.5 

6.0 

: 

50 

10 

9 

65 

13 

11 

Minimum Hold Time 
(Dn) 

t h 


2.0 

4.5 

6.0 

: 

5 

5 

5 

5 

5 

5 

Minimum Hold Time 
(Sn) 

th 


2.0 

4.5 

6.0 

_ 

5 

5 

5 

5 

5 

5 
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TC74HC354AP/AF 


AC ELECTRICAL CHARACTERISTICS (Input t r =t, =6ns) 


PARAMETER 

SYMBOL 

TEST 

CONDITION 


Ta=25‘C 

Ta=-40~85t: 


CL 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Output Transition Time 

t TLH 

t THL 


50 

2.0 

4.5 

6.0 

H 


B 

B 


ns 

Propagation Delay Time 

(Dn-Y,W) 

tpLH 

tpHL 


50 

2.0 

4.5 

6.0 

H 

83 

26 

21 

WM 

B 


150 

2.0 

4.5 

6.0 

B 

99 

31 

25 

1 

- 


Propagation Delay Time 

(DC-Y.W) 

tpLH 

tpHL 


50 

2.0 

4.5 

6.0 

B 

83 

26 

21 

210 

42 

36 

B 


150 







Propagation Delay Time 

(Sn-Y,W) 

tpLH 

tpHL 


50 

2.0 

4.5 

6.0 

1 

98 

30 

25 

260 

52 

44 

B 

325 

65 

55 

150 

2.0 

4.5 

6.0 

- 

PI 

n 

B 

375 

75 

64 

Propagation Delay Time 

(SC~Y,W) 

tpLH 

tpHL 


50 

2.0 

4.5 

6.0 

B 

— 

US 


: 

340 

68 

58 

150 


B 


310 

62 

53 

: 

390 

78 

66 

Output Enable time 

tpZL 
t pZH 

Rl =lkQ 

50 

2.0 

4.5 

6.0 

B 



B 


150 

2.0 

4.5 

6.0 

- 

60 

19 

16 

165 

33 

28 

- 

205 

41 

35 

Output Disable time 


Rl =lkQ 

50 


B 


i 

■ 

B 

B 

Input Capacitance 

C IN 




mm 



■ 

Output Capacitance 



- 

1 

- 

- 

- 

Power Dissipation Capacitance 

CpD(l) 


- 

|. 77 

- 

- 

- 


Note(l) :Cpc>is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

I CCt|)d =C PD ' Y CC • f IN +I CC 
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TC74HC356AP/AF 


8-CHANNEL MULTIPLEXER WITH INPUT REGISTER 


The TC74HC356A is a high speed CMOS 8-CHANNEL 
MULTIPLEXER fabricated with silicon gate C 2 MOS 
technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

This device contains an 8 channel digital multiplexer 
with an 8-bit input data register (D0~D7), a 3— bit address 
input register (S0~S2) and 3-state outputs. 

Data from one of the eight inputs will be shifted onto 
the Y output (non-inverted)and the W output (inverted) 
pins as determined by the address data. 

Its outp uts go into a high-impedance state when either 

G1 or G2 is held high or G3 is held low. 

In the TC74HC356A, the data is stored into the 8-bit flip 
-flop at the positive going transition of the clock input 
(CLOCK). 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed tpd=25ns(typ.)at Vcc = 5V 

• Low Power Dissipation Icc=4#A(Max.)at Ta=25 < t 

• High Noise Immunity Vnih =Vml= 28X Vcc(Min.) 

• Output Drive Capability 15 LSTTL Loads 

• Symmetrical Output Impedance —| Iqh I -JOL =6mA(Min.) 

• Balanced Propagation Delays ••• tpLH^tpHL 

• Wide Operating Voltage Range ••• Vcc(opr)=2V^6V 

• Pin and Function Compatible with 74LS356 



D7 1 [ 

r-V^-1 

] 20 vec 

06 2 C 


] 19 Y 

D5 3 [ 


] 18 W 

D4 4 [ 


] 17 G3 

D3 5 C 


] 16 G2 

D2 6 [ 


] 15 G1 

D1 7 [ 


3 14 SO 

DO 8 [ 


] 13 SI 

CLOCK 9 [ 


] 12 $2 

GND 10 C 


] 11 SC 

(TOP VIEW) 


IEC LOGIC SYMBOL 
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TC74HC356AP/AF 


TRUTH TABLE 


INPUTS ] 

OUTPUTS | 

SELECT # 

CLOCK 

OUTPUT ENABLES 

w 

D 

S2 

SI 

SO 

G1 

G2 

G3 


X 

mm 


H 

X 

mm 

z 

Z 

3KX 

1KB 



mm 

H 

B9 

z 

Z 

MM 

MM 

MM 


MM 

X 

MM 

z 

z 

L 

L 

mm 

_r 

L 

L 

H 

DO 

DO 

L 

L 


~L 

L 

L 

H 

DOn 

DOn 

L 

L 



L 

L 

H 

D1 

D1 

L 

L 


~T_ 

L 

L 

H 

Din 

Din 

L 

H 



L 

L 

H 

D2 

D2 

L 

H 

MM 

~L_ 

L 

L 

H 

D2n 

D2n 

L 

H 

H 

JT 

L 

L 

H 

D3 

D3 

L 

H 

H 

“L_ 

L 

L 

H 

D3n 

D3n 

H 

L 

L 

_r 

L 

L 

H 

D4 

D4 

H 

L 

L 

~L_ 

L 

L 

H 

D4n 

D4n 

H 

L 

H 

_T“ 

L 

L 

H 

D5 

DS 

H 

L 

H 


L 

L 

H 

D5n 

D5n 

H 

H 

L 

_r 

L 

L 

H 

D6 

DO 

H 

H 

L 

T_ 

L 

L 

H 

D6n 

D6n 

H 

H 

H 


L 

L 

H 

D7 

D7 

H 

H 

H 


L 

L 

H 

D7n 

D7n 


X: Don't care 
Z:High Impedance 

DOn D7:The level of steady-state Inputs at inputs DO through D7, 

respectively, before the most recent" L " to "H" transition of 
data control. 

#:This column shows the input address setup with SC low. 
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TC74HC356AP/AF 


SYSTEM DIAGRAM 
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TC74HC356AP/AF 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5-7 

V 

DC Input Voltage 

V, x 

-0.5 ~ Vcc +0.5 

V 

DC Output Voltage 

V OUT 

-0.5 -Vcc+0.5 

V 

Input Diode Current 

I,K 

±20 

raA 

Output Diode Current 

*0K 

±20 

mA 

DC Output Current 

l ObT 

±35 

mA 

DC V^/Ground Current 

l CC 

±75 

mA 

Power Dissipation 

p d 

500(DIP)«/180(SOIC) 

mW 

Storage Temperature 

Tstg 

-65 -150 

°C 

Lead Temperature lOsec 

T l 

300 

°C 


*500mW in the range of Ta= 
-40°C~ 65°G. From Ta=65tl 
to 85°C a derating factor of 
-10mW/ # C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2-6 

V 

Input Voltage 

V,N 

0~Vcc 

V 

Output Voltage 

V OUT 

0~Vcc J 

V 

Operating Temperature 

Topr 

-40 - 85 

V 

Input Rise and Fall Time 

t r , tf 

0 ~ 1000(Vcc=2.0V) 

0 ~ 500(Vcc=4.5V) 

0 ~ 400(Vcc=6.0V) 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25''C ’ 


UNIT 





MIN. 


High-Level 

Input Voltage 

V IH 


m 

03 

H 

B 

H 



V 

Low-Level 

Input Voltage 

V| L 


2.0 

4.5 

6. 0 

H 

H 


H 

■ 

■ : M 


High-Level 
Output Voltage 

V OH 

V,N = 
V, H orV| L 

I OH =-20// a 

2.0 

4.5 

6.0 

H 

BB 

H 

1.9 
4.4 

5.9 

- 

V 

I OH = “6 mA 

I OH =~7. 8mA 

4.5 

6.0 

4. 18 

5. 68 

■rfiijj 

m 

_ 

■+tFB 

_ 

Low-Level 

Output Voltage 

VOL 

V| N = 
V| H °rV| L 

Iol =20 t± A 

2.0 

4.5 

6.0 

- 

Wi 

msmm 

mmm 

m 

mmm 

— 

0.1 

0.1 

0.1 

V 

Iol =6 mA 
Iol =7. 8mA 

4.5 

6.0 

_ 

m 

\mmm 

pat 

■ 

3-State Output 
Off-State Current 

I(E 

Vin =V IH or V,l 

Volt —Vcc or CND 


m 

B 


ipi 

pill 


Input Leakage Current 

I IN 

Vj\ —Vcc or GND 

KM 

- 

- 

ibh 

1 


Quiescent Supply Current 

Icc 

V| X =Vcc or GND 

m 

IB 

- 

IB 
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TC74HC356AP/AF 


AC ELECTRICAL CH AR ACTERISTICS(lnput t r =t , =6ns) 


PARAMETER 

SYMBOL 


ESS 

Ta=25‘C 



TYP. 

LIMIT 






- 

■ 


ns 

Minimum Pulse Width 
(SC) 

*W (L) 



- 

m 


Minimum Set-up Time 
(Dn) 

ts 



: 



Minimum Set-up Time 
(Sn) 

ts 


2.0 

4.5 

6.0 

- 



Minimum Hold Time 
(Dn) 

n 


in 

EH 

: 


5 

5 

5 




E39 

EH 

h il 

: 


5 

5 

5 

Clock Frequency 



2.0 

4.5 

6.0 

- 

6 

31 

36 

5 

24 

28 
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TC74HC356AP/AF 


AC ELECTRICAL CH ARCTERISTICS (Input t r =t, =6ns) 


PARAMETER 

SYMBOL 

TEST 

CONDITION 



Ta=25 < C | 

Ta=-40~851C 

UNIT 

CL 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Output Transition Time 

t TLH 
*THL 


50 

2.0 

4.5 

6.0 

: 

25 

7 

6 

60 

12 

11 

- 

75 

15 

13 

ns 

Propagation Delay Time 

( CLOCK -Y,W) 

tpLH 

1 pHL 


50 

2.0 

4.5 

6.0 

- 

99 

28 

22 

240 

48 

41 

- 

300 

60 

51 

150 

2.0 

4.5 

6.0 


117 

33 

26 

280 

56 

48 

: 

350 

70 

60 

Propagation Delay Time 

(Sn-Y,W) 

1 pLH 
pHL 


50 

2.0 

4.5 

6.0 

_ 

111 

32 

24 

260 

52 

44 

- 

325 

65 

55 

150 

2.0 

4.5 

6.0 

- 

128 

37 

28 

300 

60 

51 

- 

375 

75 

64 

Propagation Delay Time 

(SC-Y,W) 

tpLH 

tpHL 


50 

2.0 

4.5 

6.0 

_ 

115 

33 

25 

270 

54 

46 



340 

68 

58 

150 

2.0 

4.5 

6.0 

: 

132 

38 

29 

310 

62 

53 

- 

390 

78 

66 

Output Enable time 

t pZL 
tpZH 

R l = lk Q 

50 

2.0 

4.5 

6.0 



48 

14 

11 

125 

25 

21 



155 

31 

26 

150 

2.0 

4.5 

6.0 



65 

19 

15 

165 

33 

28 



205 

41 

35 

Output Disable time 

tpLZ 

tpHZ 

R L =1 k Q 

50 

2.0 

4.5 

6.0 



43 

18 

16 

155 

31 

26 



195 

39 

33 

Maximum Clock Frequency 

fMAX 


50 

2.0 

4.5 

6.0 

6 

31 

36 

20 

80 

32 

: 

5 

24 

28 



Input Capacitance 

C IX 


- 

5 

10 

- 

10 

pF 

Output Capacitance 

CaT 


- 

10 

- 

- 

- 

Power Dissipation Capacitance 

Cpd(i) 


- 

59 

- 

- 

- 


Note(l) :Cpi)is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

*CCepd =C PD -V CC • f IN +I CC 
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TC74HC365AP/AF 

TC74HC366AP/AF 


HEX BUS BUFFER 

TC74HC365AP/AF NON-IN VERTED 

TC74HC366AP/AF INVERTED 

The TC74HC365A and TC74HC366A are high speed 
CMOS 3-STATE BUFFERS fabricated with silicon gate 
C 2 MOS technology. 

They achieve the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

The TC74HC365A is an inverting type, while the 
TC74HC366A is non-inverting. 

All six buffers are controlled by the combination of two 
enable inputs (G1 and G2); _the outputs of these buffers 
are enabled only when both G1 and G2 inputs held low, 
and at the other combinations, these outputs are disabled 
to the high impedance state. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed t^j =9ns(typ.)at V<x =5V 

•Low Power Dissipation I cc =4// A(Max.)at Ta=25°C 

• High Noise Immunity Vxih =V\il 28% V cc (Min.) 

• Output Drive Capability 15 LSTTL Loads 

• Symmetrical Output Impedance ••• | Iqh | =IoL“6mA(Min.) 

• Balanced Propagation Delays tpLH^tpHL 

• Wide Operating Voltage Range Vqq (opr.)=2V— 6V 

• Open Drain Structure 

• Pin and Function Compatible with 74LS365/366 


TRUTH TABLE 




HC-507 






TC74HC365AP/AF 

TC74HC366AP/AF 


IEC LOGIC SYMBOL 






TC74HC365AP/AF 

TC74HC366AP/AF 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

V CC 

-0.5-7 

V 

DC Input Voltage 

V,N 

-0.5 -Vcc+0.5 

V 

DC Output Voltage 

v oirr 

-0.5 ~ Vcc+0.5 

V 

Input Diode Current 

I.K 

±20 

mA 

Output Diode Current 

* OK 

±20 

mA 

DC Output Current 

* OUT 

±35 

mA 

DC V^/Ground Current 

*cc 

±75 

mA 

Power Dissipation 

Pd 

500(DIP)*/180(SOIC) 

mW 

Storage Temperature 

T s tg 

-65 -150 

°C 

Lead Temperature lOsec 

T l 

300 

°C 


*500mW in the range of Ta= 
~40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300mW. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2 - 6 

V 

Input Voltage 

V,N 

0 ~ Vcc 

V 

Output Voltage 

Votrr 

0 ~ v cc 

V 

Operating Temperature 

T 0 pr 

-40 — 85 

°c 

Input Rise and Fall Time 

tr, tf 

0 ~ 1000(V OC =2.0V) 

0 ~ 500(Vcc=4.5V) 

0 — 400(Vcc=6.0V) 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 ~85t: 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V 1H 


2.0 

4.5 

6.0 

1.5 

3. 15 
4.2 

- 

- 

1.5 

3. 15 
4.2 

- 

V 

Low-Level 

Input Voltage 

V|L 


2.0 

4.5 

6.0 

- 

- 

0. 5 

1. 35 
1.8 

- 

0.5 

1.35 

1.8 

V 

High-Level 
Output Voltage 

V OH 

V|N = 
V, H o r V IL 

Ioh = ~20//A 

2.0 

4.5 

6.0 

1.9 
4.4 

5.9 

2.0 

4.5 

6.0 

- 

1.9 
4.4 

5.9 

- 

V 

I OH = “6 mA 

I OH =“7. 8mA 

4.5 

6.0 

4. 18 
5.68 

4.31 

5. 80 

— 

4. 13 

5. 63 

: 

Low-Level 

Output Voltage 

V a 

V| N = 

V IH orV IL 

Iol =20 fiA 

2.0 

4.5 

6.0 

- 

0.0 

0.0 

0.0 

0. 1 

0. 1 

0. 1 

- 

0.1 

0. 1 

0. 1 

V 

Iql ~6 mA 
Iol =7. 8mA 

4.5 

6.0 

_ 

0. 17 

0. 18 

0. 26 

0. 26 

_ 

0. 33 

0. 33 

3-State Output 
Off-State Current 

loz 

V|N = V IH or V,L 

Vqut = Vcc ° r GND 

6.0 

- 

- 

±0.5 

- 

±5.0 

//A 

Input Leakage Current 

I IN 

V =V C c or GND 

6.0 

- 

- 

±0.1 

- 

±1.0 

Quiescent Supply Current 

Icc 

Vjnj =V C c or GND 

6.0 

- 

- 

4.0 

- 

40.0 


HC-5Q9 






TC74HC365AP/AF 

TC74HC366AP/AF 


AC ELECTRICAL CH ARACTERISTICS(lnput t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST 




Ta=25 C 

Ta=-40 ~85°C 

UNIT 

CONDITION 

CL 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 






2.0 

- 

20 

60 

- 

75 


Output Transition Time 

tTLH 



50 

4.5 

- 

6 

12 

- 

15 



h'HL 




6.0 

- 

5 

10 

- 

13 







2.0 

- 

38 

90 

- 

115 



t pLH 



50 

4.5 

- 

12 

18 

- 

23 


Propagation Delay Time 




6.0 

- 

10 

15 

- 

20 






2.0 

- 

51 

130 

- 

165 



tpHL 



150 

4.5 

- 

17 

26 

- 

33 






6.0 

- 

14 

22 


28 







2.0 

- 

56 

130 

- 

165 



fc pZL 



50 

4.5 

- 

17 

26 

- 

33 


Output Enable time 


R. — 

1 Ir O 


6.0 

- 

13 

22 

- 

28 




1 K 2>6 


2.0 

- 

69 

170 

- 

215 



tpZH 



150 

4.5 

- 

22 

34 

- 

44 







6.0 

- 

17 

29 

- 

37 







2.0 

- 

42 

130 

- 

165 


Output Disable time 

l pLZ 

f 

Rl = 

lkQ 

50 

4.5 

- 

18 

26 

- 

33 



l pHZ 




6.0 

- 

15 

22 

- 

28 


Input Capacitance 

Cjm 



5 

10 

- 

10 


Output Capacitance 

Gout 


- 

10 

- 

- 

- 

pF 

Power Dissipation Capacitance 

Cfd(1) 


- 

25 

- 

- 

- 



Note(l) CpD is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

^CC(p6 = ^PD * V<x*fiN +I 0C /6(perGate) 


HC-510 



TC74HC367AP/AF/AFN 

TC74HC368AP/AF/AFN 


HEX BUS BUFFER 

T C74 H C367 AP/AF/AFN NON-INVERTED 

TC74HC368AP/AF/AFN INVERTED 

The TC74HC367A and TC74HC368A are high speed 
CMOS 3-STATE BUS BUFFERs fabricated with silicon 
gate C 2 MOS technology. 

They achieve the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

They contain six buffers; four buffers are controlled by enable 
input (Gl), and the other two buffers are controlled by enable input 
(G2). The inputs of each buffer group are enabled when Gl and/or G2 
inputs are held low; if held high, these outputs are in a high impedance 
state. 

The TC74HC367A is a non-inverting output type, while 
the TC74HC368A is an inverting output type. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed t ^ =llns(Typ.)at Voc=5V 

• Low Power Dissipation I(X = 4/i A(Max.)at Ta=25°C 

• High Noise Immunity Vnih=Vnil28% Vq^ (Min.) 

• Output Drive Capability 15 LSTTL Loads 

• Symmetrical Output Impedance ••• 1 1 oh | =IoL = 6mA 

• Balanced Propagation Delays tpLH^tpHL 

• Wide Operating Voltage Range ••• Vcc (opr.)=2V~~6V 

• Pin and Function Compatible with 74LS367/368 


TRUTH TABLE 


INPUTS 

OUTPUTS 

G 

An 

Y(367A) 

Y(368A) 

L 

L 

L 

H 

L 

H 

H 

L 

H 

X 

Z 

Z 


X:DON'T CARE Z:HIGH IMPEDANCE 



HC-511 







TC74HC367AP/AF/AF N 
TC74HC368 AP/AF/AF N 


IEC LOGIC SYMBOL 


TC74HC367A 

HEX BUS BUFFER 
(3-STATE) 



TC74HC368A 


HEX BUS BUFFER 
(3— ST ATE/IN V.) 



t> Vl 


5A 

6A 


12 

14 


Fvl 




TC74HC367AP/AF/AF N 
TC74HC368AP/AF/AFN 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5-7 

V' 

DC Input Voltage 

V,x 

-0.5 -Vcc +0-5 

V 

DC Output Voltage 

V OLT 

-0.5 -Vcc+0.5 

V 

Input Diode Current 

^IK 

±20 

mA 

Output Diode Current 

^OK 

±20 

mA 

DC Output Current 

^OLT 

±35 

mA 

DC V cc /Ground Current 


±75 

mA 

Power Dissipation 

p d 

500(DIP)*/180(MFP) 

mW 

Storage Temperature 

Tstg 

0 

LO 

7 

in 

CO 

1 

°C 

Lead Temperature lOsec 

Tl 

300 

°C 


*500mW in the range of Ta= 
-40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
~10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2-6 

V 

Input Voltage 

V| N 

0-Vcc 

V 

Output Voltage 

V OLT 

0 ~ Vcc 

V 

Operating Temperature 

Topr 

to 

oo 

l 

0 

1 

°C 

Input Rise and Fall Time 

t r , tf 

0 - 1000(Vcc=2.0V) 

0 - 500(V CC =4.5V) 

0 - 400(Vcc=6.0V) 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


13=25^ 

Ta=-40 — 85°C 


Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V, H 


2.0 

4.5 

6.0 

1.5 

3. 15 
4.2 

- 

- 

1.5 

3. 15 
4.2 

H 

i 

Low-Level 

Input Voltage 

V 1L 


2.0 

4.5 

6.0 

- 

- 

0.5 

1.35 

1.8 

- 


D 

High-Level 
Output Voltage 

Voh 

V|N = 
V, H °rV| L 

I oh =-20 Xi A 

2.0 

4.5 

6.0 

1.9 
4.4 

5.9 

2.0 

4.5 

6.0 

- 

1.9 
4.4 

5.9 

- 


I OH = ~6 mA 

I OH =-7.8mA 

4.5 

6.0 

4.18 

5. 68 

4.31 

5. 80 


4. 13 

5. 63 

_ 

Low-Level 

Output Voltage 

VOL 

VlN = 

V|H or VlL 

Iol =20 fi A 

2.0 

4.5 

6.0 

- 

0.0 

0.0 

0.0 

0. 1 
0.1 

0. 1 

- 



Iql =6 mA 
Iol =7. 8mA 

4.5 

6.0 

: 

0. 17 
0.18 

0. 26 

0. 26 


wmm 

HScI 

3-State Output 
Off-State Current 

*oz 

V, N =VlH or VlL 

Volt = Vcc or GND 


- 

_ 


1 



Input Leakage Current 

I IN 

V|\ = Vcc or GND 

6.0 

- 

- 

■ 

1 

±1.0 

Quiescent Supply Current 

Icc 

V,x =Vcc or GND 

6.0 

- 

- 

4.0 

- 

40.0 


HC-513 










TC74HC367AP/AF/AFN 
TC74HC368AP/AF/AF N 


AC ELECTRICAL CHARACTERISTICS (Input t r =t, =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 




Ta=25°C 

Ta=-40~85T 

UNIT 

CL 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Output Transition 

t TLH 


50 

2.0 

4 5 

- 

25 

7 

60 

12 

- 

75 

15 


Time 

tTHL 


6.0 

- 

6 

10 

- 

13 







2.0 

- 

36 

95 

- 

120 






50 

4.5 

- 

12 

19 

- 

24 


Propagation Delay 

tpLH 




6.0 

— 

10 

16 

— 

20 


Time 

t pl lL 




2.0 

- 

40 

130 

- 

165 






150 

4.5 

— 

16 

26 

- 

33 







6.0 

- 

14 

22 

- 

28 

ns 






2.0 

- 

36 

120 

- 

150 





50 

4.5 

- 

12 

24 

- 

30 


Output Enable 

tpZL 

l pZH 

Rl =lk Q 



6.0 

— 

10 

20 

— 

26 


Time 



2.0 

- 

40 

160 

- 

200 






150 

4.5 

- 

16 

32 

- 

40 







6.0 

- 

14 

27 

- 

34 


Output Disable 

tpLZ 

fc pHZ 

R l = lkQ 

50 

2.0 

4.5 

- 

35 

15 

120 

24 

- 

150 

30 


Time 

6.0 | 

- 

13 

20 

- 

26 


Input Capacitance 

CiN 


- 

5 

10 

- 

10 


Output Capacitance 

COUT 


- 

10 

- 

- 

- 

pF 

Power Dissipation 

C PD(1) 

TC74HC367A 

- 

36 

- 

- 

- 

Capacitance 

TC74HC368A 

- 

30 

- 

- 




Note(l) CpD is defined as the value of the internal equivalent capacitance which is calculated from 
the operating current consumption without load. 

Average operating current can be obtained by the equation : 
tafcpd^PD * V CC * ^1N T+I CC /6 (P er bit ) 


HC-514 


TC74HC373AP/AF/AFW 

TC74HC533AP/AF 


OCTAL D-TYPE LATCH WITH 3-STATE OUTPUT 
TC74HC373AP/AF NON- IN VERTING 
TC74HC533AP/AF INVERTING 


The TC74HC373A and TC74HC533A are high speed 
CMOS OCTAL LATCH with 3-STATE OUTPUT 
fabricated with silicon gate C 2 MOS technology. 

They achieve the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

These 8-bit D-type latches are controlled by a latch 
enable input (LE) and a output enable input (OE). 

When the OE input is high, the eight outputs are in a 
high impedance state. 

The TC74HC373A has non-inverting outputs, and 
TC74HC533A has inverting outputs. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed tpd=llns(typ.)at V CC =5V 

• Low Power Dissipation Icc“4# A (Max.) at Ta=25°C 

• High Noise Immunity Vnih = V nil = 28% Vcc(Min.) 

• Output Drive Capability 15 LSTTL Loads 

• Symmetrical Output Impedance — | IoHl = IoL = 6mA(Min.) 

• Balanced Propagation Delays IpLH^pHL 

• Wide Operating Voltage Range — V<x(opr)=2V~6V 

• Pin and Function Compatible with 74LS373/533 


TRUTH TABLE 


1 

BEznsnEHi 

m 

El 

□ 



D 

a 

a 

WBM 

BOB 

D 

a 

a 



D 

D 

n 

u 

MSm\ 

m 

o 

D 

jpHP 

■ ■ 


X : Don't Care 
Z Ltfigh Impedance 

Q n (Q n ) : Q (Q) outputs are latched at the time 
when the LE input is taken to a low 
logic level. 




TC74HC373A 

OE 1 [ 


i i 

< 

o 

o 

QO 2 [ 


] 19 Q7 

DO 3 [ 


] 18 D7 

D1 4 [ 


] 17 06 

Q1 5 [ 


] 16 Q6 

Q2 6 [ 


2 15 Q5 

D 2 7 [ 


1 14 D5 

D 3 8 [ 


] 13 D4 

Q3 9 [ 


] 12 Q4 

GND 10 [ 


] 11 LE 


TC74HC533A 

OE 1 [ 


] 20 Ycc 

QO 2 [ 


] 19 Q7 

DO 3 [ 


] 18 D7 

D 1 4 [ 


] 17 D6 

Q 1 5 [ 



Q2 6 [ 


] 15 Q5 

D2 7 [ 


] 14 D5 

D3 8 [ 


] 13 D4 

Q3 9 [ 


] 12 Q4 

GND 10 [ 


] 11 LE 


HC-515 






















TC74HC373AP/AF/AFW 

TC74HC533AP/AF 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5-7 

V' 

DC Input Voltage 

v K 

-0.5 ~V cc +0.5 

V 

DC Output Voltage 

V OLT 

-0.5 ~V cc +0.5 

V 

Input Diode Current 

*IK 

±20 

mA 

Output Diode Current 

*OK 

±20 

mA 

DC Output Current 

^OUT 

±35 

mA 

DC V^/Ground Current 

*CC 

±75 

mA 

Power Dissipation 

Pd 

500(DIP)*/180(MFP) 

mW 

Storage Temperature 

Tstg 

-65 —150 

°C 

Lead Temperature lOsec 


300 

°C 


*500mW in the range of Ta= 
~40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
~10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2 - 6 

V 

Input Voltage 

V,N 

0 ~ v cc 

V 

Output Voltage 

V OUT 

0 ^ Vcc 

V 

Operating Temperature 

T©pr 

-40 - 85 

°c 

Input Rise and Fall Time 

t r , tf 

0 ~ 1000(V CC =2.0V) 

0 ~ 500(V CC =4.5V) 

0 ~ 400(V CC =6 0V) 

ns 


DC ELECTRICAL CHARACTERISTICS 




TEST CONDITION 


Ta=25X) 

Ta=-40 -85^ 

UNIT 

ism 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V IH 


i 

BUI 


B 

- 


~ 

“ 


Low-Level 

Input Voltage 

V IL 


Ktl 

Bfil 


B 

0.5 

1.35 

1.8 


■Ujl 

msm 


High-Level 
Output Voltage 

Vqh 

V,N = 
V| H orV IL 

Ioh =~20u A 

m 

1.9 
4.4 

5.9 

2.0 

4.5 

6.0 

- 


B 


I OH =-6 mA 
Ioh =-7. 8mA 

4.5 

6.0 

4.18 

5. 68 

4.31 

5. 80 

_ 


mi 

Low-Level 

Output Voltage 

Vql 

V,N = 
V| H °rV|L 

I(X =20 {1 A 

nn 

H 

m 

0.1 

0.1 

0. 1 


B 


Iol =6 mA 
Iol =7. 8mA 

m 


umm 

HBllB 

mwm 

Bll 

■521 

3-State Output 
Off-State Current 

Icz 


on 


- 


- 

| 

UA 

Input Leakage Current 

I IN 

Vjx =Vcc or GND 

MM 

- 

- 


- 


Quiescent Supply Current 

Icc 

V j\ =Vcc or GND 

- 

- 

- 


- 



HC-517 


















TC74HC373AP/AF/AFW 

TC74HC533AP/AF 


TIMING REGUIREMENTS(lnput t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25tl 

Ta=-40 ~85°C 

UNIT 

Vcc 

TYP. 

LIMIT 

LIMIT 

Minimum Pulse Width 
(LE) 

twCH) 


2.0 

4.5 

6.0 

- 

75 

15 

13 

95 

19 

16 

ns 

Minimum Set-up Time 
(Data) 

t s 


2.0 

4.5 

6.0 

- 

50 

10 

9 

65 

13 

11 

Minimum Hold Time 
(Data) 

fc h 


2.0 

4.5 

6.0 

- 

5 

5 

5 

5 

5 

5 


AC ELECTRICAL CHARACTERISTICS(lnput t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST 




Ta=25°C 

Ta=-40 ~85 ! t> 

UNIT 

CONDITION 

CL 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 






2.0 

- 

20 

60 

- 

75 


Output Transition Time 

t TLH 



50 

4.5 

- 

6 

12 

- 

15 



t THL 




6.0 

- 

5 

10 

- 

13 







2.0 

- 

42 

125 

- 

155 


Propagation Delay Time 

tpLH 



50 

4.5 

6.0 

_ 

14 

12 

25 

21 

_ 

31 

26 


(LE-Q.Q) 

tpHL 



150 

2.0 

4.5 

: 

57 

19 

175 

35 

: 

220 

44 






6.0 

_ 

16 

30 

- 

37 







2.0 


42 

125 

- 

155 


Propagation Delay Time 

tpLH 



50 

4.5 

6.0 

_ 

14 

. 12 

25 

21 

_ 

31 

26 

ns 

(B-Q.Q) 





2.0 

- 

57 

175 

- 

220 

i'pHL 



150 

4.5 

— 

19 

35 

— 

44 






6.0 

- 

16 

30 

- 

37 







2.0 

- 

39 

125 

- 

155 



fc pZL 



50 

4.5 

- 

13 

25 


31 


Output Enable time 

p — 

1 \r O 


6.0 

- 

11 

21 


26 






2.0 

- 

54 

175 

- 

220 



tpZH 



150 

4.5 

- 

18 

35 

~ 

44 






6.0 

— 

15 

30 

- 

37 







2.0 

- 

30 

125 

- 

155 


Output Disable time 

l pLZ 

Rl= 

lkQ 

50 

4.5 

- 

14 

25 

- 

31 



l pHZ 




6.0 

- 

13 

21 

- 

26 


Input Capacitance 

Cin 


- 

5 

10 

- 

10 


Output Capacitance 

c out 


- 

10 

- 

- 

- 

P F 

Power Dissipation Capacitance 

Cpo(l) 


- 

38 

- 

- 

- 



Note(l) Cfd is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

Iocepd=CFD • Vqc-% +I(X /8(per Latch) 

And the total Cpo when n pcs. of Latch operate can be gained by the following equation: 

Cro(total)=22+16 • n 


HC-518 





TC74HCT373AP /AF/AFW 
TC74HCT533AP /AF 


OCTAL D-TYPE LATCH WITH 3-STATE OUTPUT 
TC74HCT373AP/ AF/AFW NON- IN VERTING 
TC74HCT533AP/AF INVERTING 


The TC74HCT373A and HCT533A are high speed CMOS 
OCTAL LATCH with 3-STATE OUTPUT fabricated with 
silicon gate C 2 MOS technology. 

They achieve the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

Their inputs are compatible with TTL, NMOS, and 
CMOS output voltage levels. 

These 8-bit D-type latches are controlled _by a latch 
enable input (LE) and an output enable input (OE). 

When the OE input is high, the eight outputs are in a 
high impedance state. 

The TC74HCT373A has non-inverting outputs, and 
TC74HCT533A has inverting outputs. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed t ^ =17ns(Typ.)at V<x =5V 

• Low Power Dissipation Iqq= 4^ A(Max.)at Ta=25°C 

• Compatible with TTL outputs ••• V jH =2V (Min.) 

V il = 0.8V (Max.) 

• Wide interfacing ability LSTTL, NMOS, CMOS 

• Output Drive Capability 15 LSTTL Loads 

• Symmetrical Output Impedance ••• | I = IoL = 6mA(Min.) 

• Balanced Propagation Delays tpy-j ^ t. pHL 

• Pin and Function Compatible with 74LS373/533 


TRUTH TABLE 



OUTPUTS 

m 

m 

D 

Q(T373A) 

Q(T533A) 

H 

K 

D 

Z 

Z 

D 


D 

Qn 

Q~ n 

D 



L 

H 

Li_ 



H 

L 


X I Don’t Care 
Z LJHigh Impedance 

Q n (Q n ) • Q (Q) outputs are latched at the time 
when the LE input is taken to a low 
logic level. 



TC74HCT373A 

OE 1 [ 


20 V cc 

QO 2 [ 


] 19 07 

DO 3 [ 


] 18 D7 

D 1 4 [ 


17 D6 

Q 1 5 [ 


] 16 06 

Q2 6 [ 


] 15 05 

D2 7 [ 


2 14 D5 

D 3 8 [ 


] 13 D4 

Q 3 9 [ 


] 12 04 

GND 10 [ 


] 11 LE 

TC74HCT533A 

OE 1 [ 


] 20 V cc 

Q0 2 [ 


] 19 07 

DO 3 [ 


] 18 D7 

D 1 4 [ 


] 17 D6 

Q 1 5 [ 


] 16 Q6 

Q2 6 [ 


] 15 05 

D 2 7 [ 


] 14 D5 

D 3 8 [ 


] 13 D4 

03 9 [ 


] 12 04 

GND 10 [ 


2 11 LE 


HC-519 








TC74HCT373AP /AF/AFW 
TC74HCT533AP/AF 


IEC LOGIC SYMBOL 



HC-520 


>'ol 8 1 







TC74HCT373AP/AF/AFW 

TC74HCT533AP/AF 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5-7 

V 

DC Input Voltage 

V,N 

-0.5 — V cc +0.5 

V 

DC Output Voltage 

V OLT 

-0.5 -Vcc+0.5 

V 

Input Diode Current 

*IK 

±20 

mA 

Output Diode Current 

^OK 

±20 

mA 

DC Output Current 

^OUT 

±35 

mA 

DC V cc /Ground Current 

*cc 

±75 

mA 

Power Dissipation 

P D 

500(DIP)*/180(SOIC) 

mW 

Storage Temperature 

Tstg 

-65 -150 

°C 

Lead Temperature lOsec 


300 

°c 


*500mW in the range of Ta= 
-40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

4.5 - 5.5 

V 

Input Voltage 

V,N 

0 ~ V cc 

V 

Output Voltage 

Vout 

0 ~ Vcc 

V 

Operating Temperature 

Topr 

-40 - 85 

°c 

Input Rise and Fall Time 

tr, tf 

0 - 500 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 



Ta=25'C 

Ta=-40 — 85°C 

UNIT 



Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V |H 


4.5 
l 

5.5 

2.0 



2.0 

- 

V 

Low-Level 

Input Voltage 

V,L 


4.5 

X 

5.5 

- 

- 

0.8 

- 

0.8 

V 

High-Level 

Vq-i 

V, N ,= 

I OH =~20 ii A 

4.5 

4.4 

4.5 

- 

4.4 

- 

V 

Output Voltage 

V, H orV IL 

I OH =“6 mA 

4.5 

4.18 

4.31 

- 

4.13 

- 

Low-Level 

Vql 

V,n = 

Iql =20 //A 

4.5 

- 

0.0 

0.1 

- 

0.1 

V 

Output Voltage 

ViH°rV,L 

Iql =6 mA 

4.5 

- 

0. 17 

0.26 

- 

0. 33 

3 -State Output 
Off-State Current 


Vin = V ih or V|L 

Volt = Vcc or GND 

5.5 

- 

- 

±0.5 

- 

±5.0 

Ii A 

Input Leakage Current 

I IN 

V iv =Vcc or GND 

5.5 

- 

- 

±0.1 

- 

±1.0 

u A 


Icc 

Vjy =Vcc or GND 

5.5 

- 

- 

4.0 

- 

40.0 

U A 

Quiescent Supply Current 

Alec 

PER INPUT: V, X =0.5V or2.4V 
OTHER INPUT: Vin or GND 

5.5 

- 

- 

2. 0 

- 

2.9 

mA 


HC-521 






TC74HCT373AP/AF/AFW 

TC74HCT533AP/AF 


TIMING REQU I REM ENTS (Input t r =tf=6n$) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta= 

25°C 

Ta=-40 ~85°C 

UNIT 

Vcc 

TYP. 

LIMIT 

LIMIT 

Minimum Pulse Width 
(LE) 

tw(H) 


4.5 

5.5 

- 

15 

14 

19 

17 


Minimum Set-up Time 



4.5 

- 

10 

13 


(Data) 

t s 


5.5 

- 

9 

12 

ns 

Minimum Hold Time 

th 

: 


4.5 

- 

5 

5 


(Data) 


5.5 

- 

5 

5 



AC ELECTRICAL CH AR ACTE RISTICS( Input t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST 



Ta=25°C 

Ta=-40 ~85t: 

UNIT 

CONDITION 

CL 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Output Transition Time 

tTLH 


50 

4.5 

- 

7 

12 

- 

15 


*THL 



5. 5 


6 

11 

" 

14 





50 

4.5 

- 

19 

30 

- 

38 


Propagation Delay Time 

t pLH 


5.5 

— 

16 

27 

— 

34 


(LE-Q, Q) 

t pHL 


150 

4.5 

- 

24 

38 


48 





5.5 

— 

22 

34 

~ 

43 





50 

4.5 

- 

20 

30 

- 

38 


Propagation Delay Time 

tpLH 


5.5 

— 

18 

27 

— 

34 

ns 

(D-Q, Q) 

tpHL 


150 

4.5 

- 

25 

38 

- 

48 




5.5 

— 

22 

34 

- 

43 





50 

4.5 


19 

30 

- 

38 


Output Enable time 

t pZL 

R L =lkQ 

5.5 

- 

16 

27 

- 

34 


t p2H 

150 

4.5 

- 

24 

38 1 

- 

48 






5.5 

— 

22 

34 

_ 

43 


Output Disable time 

tpLZ 

t pHZ 

R L = lkQ 

50 

4.5 

5.5 

— 

20 

18 

30 

27 

— 

38 ! 

34 


Input Capacitance 

ClN 


- 

5 

10 

- 

10 I 


Output Capacitance 

CoUT 


- 

10 

- 

- 

- 

pF 

Power Dissipation Capacitance 

Cpd(1) 

TC74HCT373A 

- 

36 

- 

- 

- 

Power Dissipation Capacitance 

C (1) 

TC74HCT533A 

- 

35 

- 

- 

- 



Note(l) Cp D is defined as tl® value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

^OCbpd == C PD # Voc«fiN +Iqc /8(per Latch) 

And the total C PD when n pcs. of Flip Flop operate can be gained by the following equation: 

C PD (total)=19 + 17 • n (TC74HCT373A) 

CpD(total)-21 + l4. n (TC74HCT533A) 
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TC74HC374AP/AF/AFW 

TC74HC534AP/AF 


OCTAL D-TYPE FLIP-FLOP WITH 3-STATE OUTPUT 
TC74HC374AP/AF/AFW NON-IN VERTING 
TC74HC534AP/AF INVERTING 


The TC74HC374A and TC74HC534A are high speed 
CMOS OCTAL FLIP-FLOP with 3-STATE OUTPUT 
fabricated with silicon gate C^OS technology. 

They achieve the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

These 8 — bit D-type flip-flops are controlled by a clock 
input (CK) and a output enable input (OE). 

When the OE input is high, the eight outputs are in a 
high impedance state. 

The TC74HC374A has non-inverting outputs, and TC74 
HC534A has inverting outputs. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed fMAx = ?7MHz(typ.)at Vcc=5V 

• Low Power Dissipation A (Max.) at Ta=25°C 

• High Noise Immunity VxiH =V\jl =28% V cc (Min.) 

• Output Drive Capability 15 LSTTL Loads 

• Symmetrical Output Impedance | Iqh |=Iol = 6mA(Min.) 

• Balanced Propagation Delays tpLH^ ^HL 

• Wide Operating Voltage Range — V cc (opr)=2V~6V 

• Pin and Function Compatible with 74LS374/534 


TRUTH TABLE 


INPUTS 

OUTPUTS 

OE 

CK 

D 

Q(HC374A) 

Q( HC534A) 

H 

X 

X 

z 

z 

L 

“L 

X 

Qn 

Q~n 

L 

_r 

L 

L 

H 

L 

_r 

H 

H 

L 


X ‘ Don't Care 
Z i_High Impedance 
Q n (Qn) : No Cange 




TC74HC374A 

OE 1 [ 


] 20 V C c 

QO 2 [ 


] 19 Q7 

DO 3 [ 


] 18 D7 

01 4 c 


] 17 D6 

Q 1 5 [ 


] 16 06 

Q2 6 [ 


] 15 Q5 

D2 7 [ 


] 14 D5 

1 — I 

00 

CO 

O 


] 13 D4 

Q 3 9 [ 


] 12 Q4 

GND 10 [ 


] 11 CK 


TC74HC534A 

OE 1 [ 


] 20 V C c 

QO 2 [ 


] 19 Q7 

DO 3 £ 


Q 

oo 

JZL 

D1 4 r 


] 17 D6 

Q1 5 [ 


] 16 Q6 

Q2 6 [ 


] 15 Q5 

D2 7 [ 


] 14 D5 

D 3 8 [ 


] 13 D4 

Q3 9 [ 


] 12 Q4 

GND 10 [ 


] 11 CK 
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TC74HC374AP/AF / AF W 
TC74HC534AP/AF 


IEC LOGIC SYMBOL 



IC-524 











TC74HC374AP/AF/AFW 

TC74HC534AP/AF 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

V CC 

— 0.5 — 7 

V 

DC Input Voltage 

V,N 

-0.5 -Vcc+0.5 

V 

DC Output Voltage 

V OUT 

-0.5 -Vcc+0.5 

V 

Input Diode Current 

I.K 

±20 

mA 

Output Diode Current 

^OK 

±20 

mA 

DC Output Current 

^OUT 

±35 

mA 

DC V^/Ground Current 

*CC 

±75 

mA 

Power Dissipation 

p d 

500(DIP)*/180(MFP) 

mW 

Storage Temperature 

Tstg 

-65 -150 

°C 

Lead Temperature lOsec 

T l 

300 

°C 


*500mW in the range of Ta= 
-40°C— 65 °C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300mW. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2 - 6 

V 

Input Voltage 

V, N 

0 ~ Vcc 

V 

Output Voltage 

V OL'T 

0 ~ Vcc 

V 

Operating Temperature 

T 0 pr 

-40 - 85 

°c 

Input Rise and Fall Time 

tr, tf 

0 - 1000(Vcc=2.0V) 

0 - 500(Vcc=4.5V) 

0 — 400(Vcc=6.0V) 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25T: 

Ta=-40 -85T: 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V 1H 


2.0 

4.5 

6.0 

1.5 

•3.15 

4.2 

- 

- 

1.5 

3.15 

4.2 

- 

V 

Low-Level 

Input Voltage 

V,L 


2.0 

4.5 

6.0 

- 

- 

0.5 

1.35 

1.8 

- 

0.5 

1.35 

1.8 

V 

High-Level 
Output Voltage 

VoH 

V|N — 
V, H orV IL 

I OH =-20 U A 

2.0 

4.5 

6.0 

1.9 
4.4 

5.9 

2.0 

4.5 

6.0 

- 

1.9 
4.4 

5.9 

- 

V 

I oh = ~6 mA 

I OH =“7. 8mA 

4.5 

6.0 

4.18 

5.68 

4.31 

5. 80 

: 

4.13 

5. 63 

: 

Low-Level 

Output Voltage 

V(X 

V| N = 
V, H orV| L 

la =20 fi A 

2.0 

4.5 

6.0 

- 

0.0 

0.0 

0.0 

0.1 

0.1 

0.1 

- 

0.1 

0.1 

0.1 

V 

la =6 mA 
la =7. 8mA 

4.5 

6.0 

_ 

0.17 ! 
0.18 

0. 26 

0. 26 

_ 

0.33 

0. 33 

3-State Output 
Off-State Current 

Icz 

v in = V ih or V IL 

Volt — Vcc or GND 

TV 

- 

- 

±0.5 

- 

±5.0 

uA 

Input Leakage Current 

I IN 

Vj\ =Vcc or GND 

6.0 

- 

- 

±0.1 

- 

±1.0 

Quiescent Supply Current 

Icc 

V jx =V C c or GND 

6.0 

- 

- 

4.0 

— j 

40.0 


HC-525 





TG74HC374AP/AF/AFW 

TC74HC534AP/AF 


TIMING REQUIR EM ENTS( Input t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 ~85T: 

UNIT 

Vcc 

TYP. 

LIMIT 

LIMIT 

Minimum Pulse Width 
(CK) 

%<H) 

tw(L) 


2.0 

4.5 

6.0 

- 

75 

15 

13 

95 

19 

16 

ns 

Minimum Set-up Time 
(Dn) 

ts 


2.0 

4.5 

6.0 

- 

75 

15 

13 

95 

19 

16 

Minimum Hold Time 
(Dn) 

th 


2.0 

4.5 

6.0 

- 

0 

0 

0 

0 

0 

0 

' 

Clock Frequency 

f 


2.0 

4.5 

6.0 

- 

6 

31 

36 

5 

25 

29 

MHz 


AC ELECTRICAL CHARACTERISTICS(lnput t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST 



Ta=25°C 

Ta=-40 ~85°C 

UNIT 

CONDITION 

CL 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Output Transition Time 

I'TLH 

tTHL 


50 

2.0 

4.5 

6.0 

- 

20 

6 

5 

60 

12 

10 

- 

75 

15 

13 






2.0 

- 

45 

140 

- 

175 


Propagation Delay Time 

t pLH 


50 

4.5 

6.0 


15 

13 

28 

24 


35 

30 


(CK-Q.Q) 

tpHL 


150 

2.0 

4.5 

: 

60 

20 

190 

38 

: 

240 

48 





6.0 

- 

17 

32 

- 

41 






2.0 

- 

39 

135 

_ 

170 



t pZL 


50 

4.5 

- 

13 

27 

- 

34 


Output Enable time 

Rl= 1 kQ 


6.0 

- 

11 

23 

- 

29 

ns 



2.0 

- 

54 

185 

- 

230 


t pZH 


150 

4.5 

- 

18 

37 

- 

46 





6.0 

- 

15 

31 

- 

39 


Output Disable time 

^pLZ 

tpHZ 

Rl= 1 kQ 

50 

2.0 

4.5 

6.0 

- 

30 

13 

12 

135 

27 

23 

- 

170 

34 

29 






2.0 

6 

18 

- 

5 

- 


Maximum Clock 

f.MAX 


50 

4.5 

6.0 

31 

36 

75 

90 

_ 

25 

29 

_ 


Frequency 


150 

2.0 

4.5 

4 

22 

16 

54 

_ 

3 

17 

_ 






6.0 

26 

62 

- 

20 

- 


Input Capacitance 

Cin 


- 

5 

10 

- 

10 


Output Capacitance 

CoUT 


- 

10 

- 

- 

- 

pF 

Power Dissipation Capacitance 

C PD (1) 


- 

47 

- 

- 

- 



Note(l) Cpo is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

l 0 C 6 pd=CpD • Vop.f N +I(e /8(per Flip Flop) 

And the total Cfd when n pcs. of F/F operate can be gained by the following equation: 

Cpo( total) =30+1 7 • n 
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TC74HCT374AP/AF/AFW 

TC74HCT534AP/AF 


OCTAL D-TYPE FLIP-FLOP WITH 3-STATE OUTPUT 
TC74HCT374AP/AF/AFW NON- INVERTING 
TC74HCT534AP/AF INVERTING 


The TC74HCT374A and HCT534A are high speed CMOS 
OCTAL FLIP-FLOPs with 3-STATE OUTPUT 
fabricated with silicon gate C 2 MOS technology. 

They achieve the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

Their inputs are compatible with TTL, NMOS, and 
CMOS output voltage levels. 

These 8-bit D-type flip-flops are controlled by a clock 
input (CK) and an output enable input (OE). 

The TC74HCT374A has non-inverting outputs, and the 
TC74HCT534A has inverting outputs. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 



FEATURES: 

• High Speed fMAX = 41MHz(Typ.)at Vcc = 5V 

• Low Power Dissipation I(X=4^ A(Max.)at Ta=25°C 

• Compatible with TTL outputs — Vjh= 2V (Min.) 

V 1L =0.8V (Max.) 

• Wide interfacing ability LSTTL, NMOS, CMOS 

• Output Drive Capability 15 LSTTL Loads 

• Symmetrical Output Impedance ••• | Iqh I ~Iol =6mA(Min. ) 

• Balanced Propagation Delays t P tH ** tpHL 

• Pin and Function Compatible with 74LS374/534 


LSTTL, NMOS, CMOS 
15 LSTTL Loads 


P(DIP20-P-300A) 

F(SOP20-P-300) FW(SOL20-P-300) 


PIN ASSIGNMENT 
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TC74HCT374AP/AF/AFW 

TC74HCT534AP/AF 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

—0.5 ~ 7 

V 

DC Input Voltage 

v IN . 

-0.5 -Vcc +0.5 

V 

DC Output Voltage 

V OLT 

-0.5 ~ Vcc +0.5 

V 

Input Diode Current 

I.K 

±20 

mA 

Output Diode Current 

*OK 

±20 

mA 

DC Output Current 

^OUT 

±35 

mA 

DC V^/Ground Current 

*CC 

±75 

mA 

Power Dissipation 

p d 

500(DIP)*/180(MFP) 

mW 

Storage Temperature 

Tstg 

-65 — '150 

V 

Lead Temperature lOsec 

Tl 

300 

°C 


*500mW in the range of Ta= 
-40°C~~ 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Voc 

4.5 - 5.5 

V 

Input Voltage 

V,N 

0 ~ Vcc 

V 

Output Voltage 

V OUT 

0 — Vqc 

V 

Operating Temperature 

Topr 

-40 - 85 

°c 

Input Rise and Fall Time 

tr, tf 

0 ~ 500 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 


UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V,H 



m 

- 

- 


■ 


Low-Level 

Input Voltage 

V IL 


4.5 
l 

5.5 


- 

0.8 

1 


V 

High-Level 
Output Voltage 

V OH 

V,N = 
V, H orV IL 

!oh -~20 uA 

HB 

4.4 

4.5 

- 


- 


I OH =“6 mA 

TO! 



- 


warn 

Low-Level 

Output Voltage 

VOL 

V IN = 
V, H orV| L 

Iol =20 U A 

EQ 

- 


mm 

- 

■u 


Iol =6 mA 

M M 

- 


a 

- 

■jKgl 

3-State Output 
Off-State Current 


Vin=Vih or Vil 

Volt = Vcc or GND 

EB 

- 

- 

on 

- 

jjj^^ 



I IN 

V[\' =Vcc or GND 

iti 

- 

- 


- 

±1.0 

PL A 

Quiescent Supply Current 

!cc 

Vj\r =Vcc or GND 

Bl 

- 

- 

KOI 

- 


Alec 

PER INPUT :V ix =0. 5V or2. 4V 
OTHER INPUT: Vin or GND 

5.5 

- 

- 

Bl 

- 

2.9 

mA 
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TC74HCT374 AP/AF / AF W 
TC74HCT534AP/AF 


TIMING REQUIREMENTS( Input t r =t,=6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta= 

25°C 

Ta=-40 ~85‘C 

UNIT 

Vcc 

TYP. 

LIMIT 

LIMIT 

Minimum Pulse Width 

*W(H) 


4.5 

- 

15 

19 


(CK) 

tW(L) 


5.5 

-- 

14 

17 


Minimum Set-up Time 



4.5 

- 

— 

15 

19 


(Dn) 

ts 


5.5 

- 

14 

17 

ns 

Minimum Hold Time 

fru 


4.5 

- 

0 

0 


(Dn) 



5.5 

- 

0 

0 


Clock Frequency 

f 


4.5 

5.5 

- 

31 

37 

25 

30 

MHz 


AC ELECTRICAL CHAR ACTE RISTICS( Input t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST 


Ta=25°C ~ ’ 

Ta=-40 ~85'C 

UNIT 

CONDITION 

CL 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Output Transition Time 

tTLH 

tTHL 


50 

4.5 

5.5 

~ 

7 

6 

12 

11 

_ 

15 

14 

ns 

Propagation Delay Time 

(CK-Q. Q) 

tpLH 

tpHL 


50 

4.5 

5.5 

— 

20 

17 

30 

25 

- 

38 

31 

150 

4.5 

5.5 

- 

25 

22 

38 

33 

- 

48 

41 

Output Enable time 

tpZL 

tpZH 

R L =lkQ 

50 

4.5 

5.5 

— 

17 

14 

30 

25 

— 

38 

31 

150 

4.5 

5.5 

— 

25 

19 

38 

33 

- 

48 

41 

Output Disable time 

tpL Z 
tpHZ 

R L =lkQ 

50 

4.5 

5.5 ; 

— 

16 

14 

28 

24 

_ 

35 

30 

Maximum Clock 
Frequency 

f MAX 


; 

50 

4.5 

5.5 

31 

37 

50 

59 

- 

25 

30 

— 

Input Capacitance 

ClN 



5 

10 

- 

10 

pF 

Output Capacitance 

Colt 


- 

10 

- 

- 

- 

Power Dissipation Capacitance 

Cr^I) 



48 

- 

- 

- 


Note(l) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

I<xepd=CpD • Voc*f[\j +I(£ /8(per bit) 

And the total Cp D when n pcs. of Flip Flop operate can be gained by the following equation: 

C po( total) =30+18 • n 
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TC74HC375AP/AF 


4-rBIT D TYPE LATCH 


The TC74HC375A is a high speed CMOS D-TYPE LATCH 
fabricated with silicon gate C 2 MOS technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

It contains two groups of 2-bit latches controlled by an 
enable input (Gl • 2 or G3 • 4) and each group can be used 
in different circuits. 

Data applied to the data inputs are transferred to the Q 
and Q outputs when the enable inputs is high. When the en- 
able input is low, the outputs are not affected. 

AH inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 


FEATURES: 

• High Speed tpd=14ns(typ.)at V CC =5V 

• Low Power Dissipation Iqc =4# A(Max.)at Ta=25 < C 

• High Noise Immunity Vnih=Vnil =28%V<x(Min.) 

• Output Drive Capability 10 LSTTL Loads 

• Symmetrical Output Impedance — I Iqh l = ^OL == 4 m A(Mi n . ) 

• Balanced Propagation Delays tpLH^tpHL 

• Wide Operating Voltage Range ••• Voc(opr)= 2 V~ 6V 

• Pin and Function Compatible with 74LS375 



ID 1[ 


]16 Vcc 

IQ 2[ 

■ I 

3 M * D 

IQ 3[ 


314 45 

G1.2 4[ 


] 13 4Q 

2Q S[ 


] 12 <33-4 

25 8[ 


3 11 3Q 

20 7[ 


3io i5 

GNO 8[ 


3 * J P 

(TOP VIEW) 
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TC74HC375AP/AF 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

V CC 

-0.5-7 

V 

DC Input Voltage 

V IN 

-0.5 -Vcc+0.5 

V 

DC Output Voltage 

V OUT 

-0.5 -Vcc+0.5 

V 

Input Diode Current 

I.K 

±20 

mA 

Output Diode Current 

J OK 

±20 

mA 

DC Output Current 

I OUT 

±25 

mA 

DC V^/Ground Current 

*cc 

±50 

mA 

Power Dissipation 

Pd 

500(DIP)*/180(MFP) 

mW 

Storage Temperature 

Tstg 

~65 -150 

°C 

Lead Temperature lOsec 

Tl 

300 

°C 


♦500mW in the range of Ta== 
-40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

v cc 

2-6 

V 

Input Voltage 

V,N 

0 ~ v oc 

V 

Output Voltage 

V OUT 

0 ~ Vcc 

V 

Operating Temperature 

Topr 

-40 - 85 

V 

Input Rise and Fall Time 

tr» tf 

0 ~ 1000(V CC =2.0V) 

0 ~ 500(V CC =4.5V) 

o ~ ^(v^e.ov) 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 



Tsl=2S°C 

Ta=-40 -85t) 

UNIT 


MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V,H 


■ 


- 

~ _ 



H 

Low-Level 

Input Voltage 

Q 


2.0 

4.5 

6.0 

- 

H 

in 

- 


D 

High-Level 
Output Voltage 


V| N = 

V m orVi L 

I oh =-20 » A 

w 

in 

1.9 
4.4 

5.9 

ra m 

m 

H 

1.9 
4.4 

5.9 

H 

1 

I oh =-4 mA 
I oh =-5. 2mA 

m 

4.18 

5.68 

wnm 

mam 


■ntm 

KliH 


Low-Level 

Output Voltage 

VOL 


Iol -20 fiA 

2.0 

4.5 

6.0 

H 

pi 

H 

H 

i 

B 


EH 


HVUK 

mam 

■ia 

1 

mmm 

KH 

Input Leakage Current 

Ln 

V IN =Voc or GND 

6.0 

- 

- 

E£D 

- 

±1.0 

H a 

Quiescent Supply Current 

mm 

V|n — Vcc or GND 


- 

- 

4.0 

- 

40.0 
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TC74HC375AP/AF 


TIMING REQUIREMENTS (Input t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta= 

25°C 

Ta=-40 —8510 


Voc 

TYP. 

LIMIT 

LIMIT 

Minimum Pulse Width 




- 

75 

95 


(G) 

twCH) 



— 

15 

19 





— 

13 

16 





2.0 

- 

75 

95 


Minimum Set-up Time 



4.5 

- 

15 

19 

ns 




6.0 

- 

13 

16 



■ 


2.0 

- 

0 

0 


Minimum Hold Time 

th 


4.5 

~ 

0 

0 





6.0 

_ 

- i 

0 

0 



AC ELECTRICAL CHARACTERISTICS(C L =15pF,V C c=5V,Ta=25 0 C) 


PARAMETER 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 


tTLH 

t THL 


- 

4 

8 


Propagation Delay Time 
(DATA-Q,Q) 

tpLH 

tpHL 


- 

14 


Propagation Delay Time 
(G-Q.Q) 

1 PLH 

W 


- 

13 

20 


AC ELECTRICAL CHARACTERISTICS(C L =50pF, Input t r =t,=6ns) 


PARAMETER 



■ 

Ta=25‘t 

Ta=-40 ~85t: 

UNIT 

ESI 






Output Transition Time 



PH 
1 Wm 

■mil 

H 

■ 

H 

H 

m 

ns 

Propagation Delay Time 
(DATA-Q.Q) 

t pLH 

t pHL 


2.0 

4.5 

6.0 

- 

■ 

H 

H 


Propagation Delay Time 
(G-Q.Q) 

tpLH 

t pHL 


2.0 

4.5 

6.0 

H 


wm 

H 


Input Capacitance 

ClN 


- 

5 

10 

- 

10 

pF 

Power Dissipation Capacitance 

CPD(1) 


- 

55 

- 

- 

- 


Note(l) Cpd is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 
locbpd — C PD • Vb C • flN +Iqc /4(per Latch) 
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TC74HC375AP/AF 


SYSTEM DIAGRAM 
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TC74HC377AP/AF 


OCTAL D-TYPE FLIP-FLOP 

The TC74HC377A is a high speed CMOS OCTAL 
D-TYPE FLIP-FLOP fabricated with silicon gate C 2 MOS 
technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

These 8-bit D-type flip-flops are controlled by a clock 
input (CK) and an output enable input (G). 

The signal level applied to the D inputs are transferred 
to Q outputs during the positive going transition of CK. 

When the G is high, the eight outputs are in a high 
impedance state. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed f MAX =73MHZ(typ.)at Vcc=5V 

• Low Power Dissipation Icc = 4/z A(Max.)at Ta=25°C 

• High Noise Immunity ••••■ V\IH =V\i L = 28% Vice (Min.) 

• Output Drive Capability 10 LSTTL Loads 

• Symmetrical Output Impedance ***| Iqh I =IoL = 4mA(Min.) 

• Balanced Propagation Delays t pLH ** t phl 

• Wide Operating Voltage Range ••• Vcc(opr)=2V^6V 

• Pin and Function Compatible with 74LS377 


TRUTH TABLE 


INPUTS 

OUTPUTS 

G 

CLOCK 

DATA 

Q 

H 

X 

X 

No Change 

L 


L 

L 

L 


H 

H 

X 


X 

No Change 


X : Don't care 



ENABLE G 1 £ 


] 20 Vcc 

10 2 [ 


] 19 80 

ID 3 [ 


] 18 8D 

2D 4 [ 


] 17 7D 

2Q 5 [ 


1 16 70 

3Q 6 [ 


] 15 6Q 

3D 7 [ 


] 14 6D 

4D 8 [ 


] 13 5D 

4° 9 £ 


] 12 5Q 

GND10 £ 


] 11 CLOCK 


(TOP VIEW) 
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TC74HC377AP/AF 


SYSTEM DIAGRAM 
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TC74HC377AP/AF 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

V CC 

-0.5-7 

V 

DC Input Voltage 

v IN 

-0.5 ~V cc +0.5 

V 

DC Output Voltage 

V OUT 

-0.5 — VQ-+0-5 

V 

Input Diode Current 

r iK 

±20 

m A 

Output Diode Current 

w 

±20 

mA 

DC Output Current 

I OUT 

±25 

mA 

DC V^/Ground Current 

*cc 

±50 

mA 

Power Dissipation 

P D 

500(DIP)*/180(SOIC) 

mW 

Storage Temperature 

Tstg 

-65 -150 

°C 

Lead Temperature lOsec 

T l 

300 

°C 


* 500 mW in the range of Ta= 
-40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300 m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2-6 

V 

Input Voltage 

V,N 

0-Vcc 

V 

Output Voltage 

V OUT 

0-Vcc 

V 

Operating Temperature 

Topr 

-40 - 85 

°c 

Input Rise and Fall Time 

t r , tf 

0 ~ 1000(V CC =2.0V) 

0 ~ 500(V CC =4.5V) 

o — mixv^s-ov) 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 


TEST CONDITION 


Ta=25't 


UNIT 




MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V IH 


2.0 

4.5 

6.0 

1.5 

3.15 

4.2 


- 

1.5 

3. 15 
4.2 


V 

Low-Level 

Input Voltage 

V, L 


2.0 

4.5 

6.0 

- 

- 

0.5 

1.35 

1.8 

- 

M 

m 

H 

High-Level 
Output Voltage 

Vqh 

V| K = 

V|H°rV| L 

I OH =-20 u A 

2.0 

4.5 

6.0 

1.9 
4.4 

5.9 

2.0 

4.5 

6.0 

- 

1.9 
4.4 

5.9 

B 

H 

IBM 

4.5 

6.0 

4. 18 

5. 68 

4.31 

5. 80 


4. 13 

5. 63 


Low-Level 

Output Voltage 

Vql 

V|N = 
V| H orV iL 

Iql -20 u A 

2.0 

4.5 

6.0 

- 

0.0 

0.0 

0.0 

0.1 

0.1 

0.1 

- 

B 

1 


4.5 

6.0 

_ 

0. 17 
0.18 1 

0. 26 
0.26 ' 

_ 

■ads 



V, N =Vcc o r GND 

6.0 

. _ 

_ I 

±0.1 

- 

±1.0 


IflllWiVliRtltKiillHSfjfH 

he 

V |\; == V(x or GND 

6.0 

- 

- 

4.0 

- 

40.0 
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TC74HC377AP/AF 


TIMING REQUIREMENTS(lnput t r =t ( =6ns) 




1 1 

Ta=25°C 

Ta=-40 - 85“C 


PARAMETER 

SYMBOL 

TEST CONDITION 

Vcc 

UNIT 

TYP. 

LIMIT 

LIMIT 

Minimum Pulse Width 
(CLOCK) 

tW(H) 

tW(L) 


2.0 

4.5 

6,0 

- 

75 

15 

13 

95 

19 

16 


Minimum Set-up Time 
(D-CK) 

tg 


2.0 

4.5 

6.0 


75 

15 

13 

95 

19 

16 

ns 

Minimum Set-up Time 
(G-CK) 

ts 


2.0 

4.5 

6.0 

- 

75 

15 

13 

95 

19 

16 




2.0 

- 

0 

0 


Minimum Hold Time 

th 


4.5 

- 

0 

0 





6.0 

- 

0 

0 





2.0 

- 

7 

6 


Clock Frequency 

f 


4.5 

- 

36 

29 

MHz 




6.0 

- 

42 

34 



AC ELECTRICAL CHARACTERISTICS(C L =15pF,V cc =5V,Ta=25' , C) 


PARAMETER 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Output Transition Time 

II 


- 

4 

8 

ns 

Propagation Delay Time 
(CLOCK-Q) 

tpLH 

tpHL 


- 

14 

24 

Maximum Clock Frequency i 

fMAX 


38 

73 

- 

MHz 


AC ELECTRICAL CH ARACTERISTICS(CL=50pF, Input tr=tf=6ns) 


PARAMETER- 

SYMBOL 

TEST CONDITION 

Voc 

Ta=25X: 

Ta=-40 ~85°C 

UNIT 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Output Transition Time 

Itlh 

tTHL 


2.0 

4.5 

6.0 

~ 

30 

8 

7 

75 

15 

13 

- 

95 

19 

16 

ns 

Propagation Delay Time 
(CLOCK-Q) 

tpLH 

tpHL 


2.0 

4.5 

6.0 

' 

57 

17 

13 

140 

28 

24 

- 

175 

35 

30 

Maximum Clock 
Frequency 

fMAX 


2.0 

4.5 

6.0 

7 

36 

42 

18 

59 

77 

- 

6 

29 

34 

- 

MHz 

Input Capacitance 

ClN 


- 

5 

10 


10 

pF 

Power Dissipation Capacitance 

CpD 


- 

32 

- 

- 

- 


Note(l) Cfd is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

Icchpd-Cro • Voc • flN +Icc /8( per Frip Flop) 

And the total CFD when n pcs. of Flip Flop operate can be gained by the following equation: 

Cro( total ) ss 22+ 10 • -n (PF) 
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TC74HC386AP/AF 


QUAD EXCLUSIVE OR GATE 


The TC74HC386A is a high speed CMOS EXCLUSIVE - 
OR GATE fabricated with silicon gate C 2 MOS technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

The internal circuit is includes on output buffer, which 
provide high noise immunity and stable output. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed tpd =10ns(typ.)at Vcc=5V 

• Low Power Dissipation I cc =l jtz A(Max.)at Ta=25°C 

• High Noise Immunity Vym =V\il 28% V<x(Min.) 

• Output Drive Capability 10 LSTTL Loads 

• Symmetrical Output Impedance ••• | Iqh | =IoL = 4mA(Min.) 

• Balanced Propagation Delays t p j ** t l)H [ 

• Wide Operating Voltage Range *•• Vqq (opr.)=2V— 6V 

• Pin and Function Compatible with 74LS386 



P(DIP14-P-300) 


14 

1 

F(SOP14-P-300) 


PIN ASSIGNMENT 


Vcc 

4B 

4A 

4Y 

3Y 

3B 

3Y 


(TOP VIEW) 




IEC LOGIC SYMBOL TRUTH TABLE 



A 

B 

Y 

L 

L 

L 

L 

H 

H 

H 

L 


H 

H 

] 

L 
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TC74HC386AP/AF 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

V cc 

-0.5-7 

V 

DC Input Voltage 

V |N 

-0.5 ~V cc +0.5 

V 

DC Output Voltage 

V OlT 

-0.5 -V^+0.5 

V 

Input Diode Current 

*1K 

±20 

mA 

Output Diode Current 


±20 

mA 

DC Output Current 

^OLT 

±25 

mA 

DC V cc /Ground Current 

*cc 

±50 

mA 

Power Dissipation 

P D 

500(DIP)*/i80(MFP) 

mVV 

Storage Temperature 

Tstg 

-65 -150 

c C 

Lead Temperature lOsec 

T,. 

300 

°C 


*500mW in the range of Ta- 
-40°C- 65°C. From Ta=65°C 
to 85°C a derating factor of 
~10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

V CC 

2 - 6 

V 

Input Voltage 

V,N 

o — v cc 

V 

Output Voltage 

V 01T 

0 — v cc 

V 

Operating Temperature 

Topr. 

LO 

00 

1 

0 

1 

°c 

Input Rise and Fall Time 

t r , tf 

0 ~ 1000(V CC =2.0V) 

0 ~ 500(V CC =4.5V) 

0 ~ 400(V CC =6.0V) 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 1 

Ta=-40 ~85°C 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V, H 


2.0 

4.5 

6.0 

1.5 

3. 15 
4.2 

- 

- 

1.5 

3. 15 
4.2 

- 

V 

Low-Level 

Input Voltage 

V, L 


2.0 

4.5 

6.0 

- 

- 

0.5 

1.35 

1.8 

- 

0.5 

1.35 

1.8 

V 

High-Level 
Output Voltage 

Von 

V|\ — 
V n) orV IL 

J OH =-20 U A 

2.0 

4.5 

6.0 

1.9 
4.4 

5.9 

2.0 

4.5 

6.0 

- 

1.9 
4.4 

5.9 

- 

V 

I OH =-4 mA 
I OH = “5. 2mA 

4.5 | 
6.0 

4. 18 
5.68 

4.31 

5. 80 

_ 

4. 13 
5.63 

_ 

Low-Level 

Output Voltage 

Vo. 

V,N = 
V|||OrV||. 

la. =20 u A 

2.0 

4.5 

6.0 

- 

0.0 

0.0 

0.0 

0. 1 

0. 1 
0.1 

- 

0. 1 

0. 1 

0. 1 

V 

I a, =4 mA 
la =5. 2mA 

4.5 

6.0 

: 

0. 17 

0. 18 

0. 26 

0. 26 

_ 

0. 33 

0. 33 

Input Leakage Current 

I IX 

Vi\ =Vcx: or GND 

6.0 

- 

- 

±0. I 

- 

±1.0 

uA 

Quiescent Supply Current 

Icc 

V,\ —Vcc or GND 

6.0 

- 

- 

1.0 

- 

10.0 
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TC74HC386AP/AF 


AC ELECTRICAL CH AR ACTERISTICS(C L = 15pF, V cc =5V,Ta=25°C) 


PARAMETER 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Output Transition Time 

t'lLH 

tTHL 


- 

4 

8 

ns 

Propagation Delay Time 

tpl-H 
hp! II. 


- 

10 

17 


AC ELECTRICAL CH A R ACTE RISTICS(C L =50pF , Input t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 ~85°C 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 




2.0 

- 

30 

75 

- 

95 


Output Transition Time 

1 I'Ll 1 


4.5 

- 

8 

15 

- 

19 



1 thl 


6.0 

- 

7 

13 

- 

16 



f 


2.0 

- 

48 

100 

- 

125 

Propagation Delay Time 

l pLH 


4.5 

- 

12 

20 | 

- 

25 



l pHL 


6.0 

- 

11 

17 ! 

- 

21 


Input Capacitance 

C,x 


■ 

5 

10 

- 



Power Dissipation Capacitance 

Cpi)(l) 



mm 

- 

- 

- 


Note(l) is defined as the value of the internal equivalent capacitance which is calculated from the 

operating current consumption without load. 

Average operating current can be obtained by the equation: 

*CC6pd = C PD * Vqc • f |\ +1 oc/4(per Gate) 
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TC74HC390AP/AF/AFN 


DUAL DECADE COUNTER 

The TC74HC390A is a high speed CMOS DUAL 
DECADE COUNTER LATCH fabricated with silicon gate 
C 2 MOS technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

It consists of two independent 4-bit counters, each 
composed of a divide-by-two and a divide-by-five 
counter. The divide-by-two counter i s incr emented on the 
negative going transition of clock A(CKA). The divided - 
by-five counter is i ncrem ented on the negative going 
transition of clock B(CKB). The counter can be cascaded 
to form decade, bi-quinary, or various combinations up 
to a divide-by-100 counter. When the CLEAR input is set 
high, the Q outputs are set to low independent of the clock 
inputs. 

All inputs are equipped with protection circuits against 
static dischage or transient excess voltage. 

FEATURES: 

• High Speed fMAX“84MHz(typ.)ai Vcc=5V 

• Low Power Dissipation I<x=4# A(Max.)at Ta=25°C 

• High Noise Immunity Vnih = Vnil 28% V<x(Min.) 

• Output Drive Capability — 10 LSTTL Loads 

• Symmetrical Output Impedance — | Iqh | =IoL == 4mA(Min.) 

• Balanced Propagation Delays tpLH^pHL 

• Wide Operating Voltage Range ••• Vqc (opr. )=2V^6V 

• Pin and Function Compatible with 74LS390 


IEC LOGIC SYMBOL 




BLOCK DIAGRAM 
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TC74HC390AP/ AF/AF N 
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TC74HC390AP/AF/AFN 


(1)BCD COUNT SEQUENCE* 






TC74HC390AP/AF/AFN 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5-7 

V 

DC Input Voltage 

V 1N 

-0.5 -Vcc +0.5 

V 

DC Output Voltage 

V OLT 

-0.5 ~V cc +0.5 

V 

Input Diode Current 

I|K 

±20 

mA 

Output Diode Current 

*0K 

±20 

mA 

DC Output Current 

*0LT 

±25 

mA 

DC V cc /Ground Current 

*CC 

±50 

mA 

Power Dissipation 

p 

r D 

500(DIP)*/180(MFP) 

mW 

Storage Temperature 

Tstg 

-65 -150 

°C 

Lead Temperature lOsec 


300 

°C 


*500mW in the range of Ta= 
~40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2-6 

V 

Input Voltage 

V IN 

0~Vcc 

V 

Output Voltage 

V OUT 

0 — Vcc 

V 

Operating Temperature 

Topr 

-40 - 85 | 

°c 

Input Rise and Fall Time 

tr, tf 

0 - 1000(Vcc=2.0V) 

0 - 500(Vcc=4.5V) 

0 - 400(V CC =6.0V) 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 — 85°C 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V, H 


•2.0 

4.5 

6.0 

1.5 

3. 15 
4.2 

- 

- 

1.5 

3.15 

4.2 

- 

V 

Low-Level 

Input Voltage 

V, L 


2.0 

4.5 

6.0 

- 

- 

0.5 

1.35 

1.8 

- 

0.5 

1.35 

1.8 

V 

High-Level 
Output Voltage 

V QH 

V,N = 
ViH°rV| L 

j oh -~20 fi A 

2.0 

4.5 

6.0 

1.9 
4.4 

5.9 

2.0 

4.5 

6.0 

- 

1.9 
4.4 

5.9 

- 

V 

I OH = "4 mA 

I OH =~5. 2mA 

4.5 

6.0 

4. 18 

5. 68 

4.31 

5. 80 

_ 

4. 13 

5. 63 

: 

Low-Level 

Output Voltage 

V OL 

V,N = 

V| H orV,L 

Iql =20 ii A 

2.0 

4.5 

6.0 

- 

0.0 

0.0 

0.0 

0.1 

0. 1 
0.1 

- 

0.1 

0.1 

0.1 

V 

Iql =4 mA 
Iql =5. 2mA 

4.5 

6.0 

_ 

0.17 

0.18 

0. 26 

0. 26 

_ 

0. 33 

0. 33 

Input Leakage Current 

I IN 

Vj\ =Vcc or GND 

6.0 

- 

- 

±0. 1 

- 

±1.0 

U A 

Quiescent Supply Current 

*oc 

Vin =Vcc or GND 

6.0 

- 

- 

4.0 

- 

40.0 
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TIMING REQUIRE MENTS( Input t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 ~85t: 

UNIT 

V<x 

TYP. 

LIMIT 

LIMIT 

Minimum Pulse Width 
(CLOCK) 

twOD 

%(L) 


2.0 

4.5 

6.0 

- 

75 

15 

13 

95 

19 

16 

ns 

Minimum Pulse Width 
(CLR) 

tvvo-o 


2.0 

4.5 

6.0 

- 

75 

15 

13 

95 

19 

16 

Minimum Removal Time 

^rem 


2.0 

4.5 

6.0 

- 

25 

5 

5 

30 

6 

5 

Clock Frequency 
(CKA) 

f 


2.0 

4.5 

6.0 

- 

6 

32 

38 

5 

26 

31 

Clock Frequency 
(CKB) 

f 


2.0 

4.5 

6.0 

- 

6 

31 

36 

5 

25 

29 


AC ELECTRICAL CH ARACTERISTIC$(C L = 15pF,V C c=5V,Ta=25 0 C) 


PARAMETER 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Output Transition Time 

tr TLH 

tTHL 


- 

4 

8 

ns 

Propagation Delay Time 
(CKA-QA) 

t pLH 

toHL 


- 

10 

20 

Propagation Delay Time 
(CKA-QC) 

tpLH 

tpHL 

QA connected to CKB 

- 

29 

51 

Propagation Delay Time 
(CKB-QB, QD) 

tpLH 

tpHL 


- 

12 

22 

Propagation Delay Time 
(CKB-QC) 

tpLH 

tpHL 


- 

17 

32 

Propagation Delay Time 
(CLR-Qn) 

t pHL 


1 

12 

26 

Maximum Clock Frequency 
(CKA) 

f MAX 


35 

84 

- 

MHz 

Maximum Clock Frequency 
(CKB) 

^MAX 


33 

65 

- 
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AC ELECTRICAL CH ARACTERISTICS(C L =50pF, Input t r =t,=6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25‘t 

Ta=-40 ~85t) 

UNIT 

Vcc 

MIN. 

TYP*. 

MAX. 

MIN. 

MAX. 

Output Transition Time 

t TU\ 

t THL 


2.0 

4.5 

6.0 

- 

30 

8 

7 

75 

15 

13 

- 

95 

19 

16 

ns 

Propagation Delay Time 
(CKA-QA) 

t pLH 

t pHL 


2.0 

4.5 

6.0 

- 

39 

13 

11 

120 

24 

20 

- 

150 

30 

26 

Propagation Delay Time 
(CKA-QC) 

tpLH 

tpHL 

QA connected to 
CKB 

2.0 

4.5 

6.0 

- 

102 

34 

29 

290 

58 

49 

- 

365 

73 

62 

Propagation Delay Time 
(CKB-QB, QD) 

tpLH 

fc pHL 


2.0 

4.5 

6.0 

- 

45 

15 

13 

130 

26 

22 

- 

165 

33 

28 

Propagation Delay Time 
(CKB-QC) 

tpm 

1 PHL 


2.0 

4.5 

6.0 

- 

63 

21 

18 

185 

37 

31 

- 

165 

33 

28 

Propagation Delay Time 
(CLR-Qn) 

tpHL 


2.0 

4.5 

6.0 

- 

45 

15 

13 

150 

30 

26 

- 

190 

38 

32 

Maximum Clock Frequency 
(CKA) 

*MAX 


2.0 

4.5 

6.0 

6 

32 

38 

20 

77 

90 

- 

5 

26 

31 

- 

MHz 

Maximum Clock Frequency 
(CKB) 

f MAX 


2.0 

4.5 

6.0 

6 

31 

36 

15 

60 

70 

- 

5 

25 

29 

- 

Input Capacitance 

CiN 


- 

5 

10 

- 

10 

pF 

Power Dissipation Capacitance 

Cpo(l) 


- 

44 

- 

- 

- 


Note(l) Cfd is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 
lcC(pd = CpD * Vqc # f ix+I(E /2(per Counter) 
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DUAL BINARY COUNTER 


The TC74HC393A is a high speed CMOS 4- BIT 
BINARY COUNTER fabricated with silicon gate C 2 MOS 
technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

It contains two independent counter circuits in one 
package, so that counting or frequency division of eight 
binary bits can be achieved with one IC. 

This device changes state on the negative going 
transition of the CLOCK pulse. The counter can be reset 
to *0" (Q0~Q3=“L”) by a high at the CLEAR input 
regardless of other inputs. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed fviAX = 72MHz(Typ.)at V<x=5V 

• Low Power Dissipation Icc = 4# A(Max.)at Ta=25°C 

• High Noise Immunity VyiH =V\?jl 28% V^c (Min. ) 

• Output Drive Capability 10 LSTTL Loads 

• Symmetrical Output Impedance ••• 1 1 oh | =IoL = 4rnA(Min. ) 

• Balanced Propagation Delays tpm *=? tpHL 

• Wide Operating Voltage Range *** Vcc (opr.)=2V^6V 

• Pin and Function Compatible with 74LS393 
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ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

— 0.5 ~ 7 

. v 

DC Input Voltage 

V,N 

-0.5 -V cc +0.5 

V 

DC Output Voltage 

Volt 

-0.5 ~V tc +0.5 

V 

Input Diode Current 

V 

±20 

m A 

Output Diode Current 

*0K 

±20 

mA 

DC Output Current 

*0LT 

±25 

mA 

DC V cc /Ground Current 

*CC 

±50 

mA 

Power Dissipation 

p d 

500(DIP)*/180(MFP) 

mW 

Storage Temperature 

Tstg 

-65 -150 

°C 

Lead Temperature lOsec 

T l 

300 

°C 


*500mW in the range of Ta= 
-40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2-6 

V 

Input Voltage 

V|\ 

o — v cc 

V 

Output Voltage 

V OLT 

0 ^ V cc 

V 

Operating Temperature 

Topr 

-40 - 85 

°c 

Input Rise and Fall Time 

tr, tf 

0 ~ 1000(V CC =2.0V) 

0 ~ 500(V CC =4.5V) 

0 ~ 400(V CC =6.0V) 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 — 85°C 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V, H 


2.0 

4.5 

6.0 

1.5 

3. 15 
4,2 

- 

- 

1.5 

3.15 

4.2 

- 

V 

Low-Level 

Input Voltage 

V, L 


2.0 

4.5 

6.0 

- 

- 

0.5 

1.35 

1.8 

- 

0.5 

1.35 

1.8 

V 

High-Level 
Output Voltage 

Vqh 

V|\ = 
V 1H orV, L 

I oh =-20(i A 



2.0 

4.5 

6.0 

1.9 
4.4 

5.9 

2.0 

4.5 

6.0 

- 

1.9 
4.4 

5.9 

- 

V 

I OH =-4 mA 

I OH =-5. 2mA 

4.5 

6.0 

4. 18 

5. 68 

4.31 

5. 80 

: 

4.13 

5.63 

: 

Low-Level 

Output Voltage 

Vql 

V,n = 
V IH orV IL 

la. ~20 (i A 

2.0 

4.5 

6.0 

- 

0.0 

0.0 

0.0 

0. 1 

0. 1 

0. 1 

- 

0. 1 

0.1 

0.1 

V 

Iql -4 mA 
la =5. 2mA 

4.5 

6.0 

: 

0. 17 

0. 18 

0. 26 

0. 26 

: 

0. 33 

0. 33 

Input Leakage Current 

I IN 

Vj\ =Vcc or GND 

6.0 

- 

- 

±0. 1 

- 

±1.0 

IIA 

Quiescent Supply Current 

Icc 

V, N =Vcc or GND 

6.0 

- 

- 

4.0 

- 

40.0 
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AC ELECTRICAL CH ARACTERISTICS(C L = 15pF,V cc =5V,Ta=25°C) 


PARAMETER 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Output Transition Time 

t TI-H 

tTML 


- 

4 

8 

ns 

Propagation Delay Time 
(CLOCK-QA) 

Wi 

tpHL 


- 

12 

20 

Propagation Delay Time 
(CLOCK-QB) 

tpLH 

tpML 


- 

16 

31 

Propagation Delay Time 
(CLOCK-QC) 

tpLH 

tpHL 


- 

21 

38 

Propagation Delay Time 
(CLOCK-QD) 

tpLH 

l pHL 


- 

25 

46 

Propagation Delay Time 
(CLEAR-Qn) 

tpHL 


- 

15 

26 

Maximum Clock Frequency 

fMAX 


35 

72 

- 


AC ELECTRICAL CHAR ACTERISTICS(C L =50pF, Input t r =t f =6ns) 


PARAMb TER 

SYMBOL 

TEST CONDITION 


Ta=25‘C 1 

Ta=-40 ~851C 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Output Transition Time 

i TU\ 

^THL 


2.0 

4.5 

6.0 

- 

25 

7 

6 

75 

15 

13 

- 

95 

19 

16 

ns 

Propagation Delay Time 
(CLOCK-QA) 

t pLH 

VlL 


2.0 

4.5 

6.0 

- 

45 

15 

13 

120 

24 

20 

- 

150 

30 

26 

Propagation Delay Time 
(CLOCK-QB) 

tpLH 

tpHL 


2.0 

4.5 

6.0 

- 

60 

20 

17 

180 

36 

31 

- 

225 

45 

38 

Propagation Delay Time 
(CLOCK-QC) 

tpLH 

tpIlL 


2.0 

4-5 

6.0 

- 

80 

25 

21 

220 

44 

37 

- 

275 

55 

47 

Propagation Delay Time 
(CLOCK-QD) 

Vlh 

tpHL 


2.0 

4.5 

6.0 

- 

100 

30 

26 

260 

52 

44 

- 

325 

65 

55 

Propagation Delay Time 
(CLEAR-Qn) 

fc pHL 


2.0 

4.5 

6.0 

- 

55 

18 

15 

150 

30 

26 

- 

190 

38 

33 

Maximum Clock Frequency 

f MAX 


2.0 

4.5 

6.0 

6 

32 

38 

22 

67 

77 

- 

5 

27 

32 

- 

Input Capacitance 

ClN 


- 

5 

10 

- 

10 

pF 

Power Dissipation Capacitance 

Cpd(1) 


- 

40 

- 

- 

- 


Note(l) Cpi) is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 
tafcprrCpo * V OC’ f IX +I CC 
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DUAL RETRIGGERABLE MONOSTABLE MULTIVIBRATOR 


The TC74HC423A is a high speed CMOS MONOSTABLE 
MULTIVIBRATOR fabricated with silicon gate C 2 MOS 
technology. 

It achieves the high speed operation similar to equivalent 
LSTTL while maintaining the CMOS low power 
dissipation. _ 

There are two trigger inputs, A input (Negative edge), 
and B input (Positive edge). These inputs are valid for a 
slow rise/fall time signal (tr=tf=lsec.) as they are 
schmitt trigger inputs. 

After triggering, the output stays in a MONOSTABLE 
state for a time period determined by the exter nal r esistor 
and capacitor (Rx, Cx). A low level at the CLR input 
breaks this state. In the MONO STABLE state, if a new 
trigger is applied, it extends the MONOSTABLE period 
(retrigger mode). 

Limitations for Cx and Rx are : 

External capacitor Cx No limit 

External resistor Rx.... Vcc<2.0V more than 50 
Vcc^3.0V more than IkO 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed tpd=25ns(typ.)at V<x=5V 

• Low Power Dissipation 

Standby State Ice =4# A(max.)at Ta=25°C 
Active State Icc = 70Q// A(max.)at Ta=25°C 

• High Noise Immunity V\ih=V\til 28% V<x(min.) 

• Output Drive Capability 10 LSTTL Loads 

• Symmetrical Output Impedance ••• | Iqh I ~IoL~4mA(min.) 

• Balanced Propagation Delays tpm^tpHL 

• Wide Operating Voltage Range ••• Vcc (opr.)=2V~6Vx 

• Pin and Function Compatible with 74LS423 
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Dx Dx 




Notes: (l)Cx,Rx,Dx are external. 

Capacitor .Resistor , and Diode , respectively . 

(2)External clamping diode, Dx; 

The external capacitor is charged to Vcc level in the wait state, i. e. when no trigger is applied. 
If the supply voltage is turned off, Cx is discharges mainly through the internal (parasitic) diode. 
If Cx is sufficiently large and Vcc drops rapidly, there will be some possibility of damaging the 
IC through in rush current or latch-up. If the capacitance of the supply voltage filter is large 
enough and Vcc drops slowly, the in rush current is automatically limited and damage to the 
IC is avoided. 

The maximum value of forward current through the parasitic diode is ±20mA. 

In the case of a large Cx, the limit of fall time of the supply voltage is determined as follows: 

t f > (Vcc-0. 7) Cx/20mA 

(t f is the time between the supply voltage turn off 
and the supply voltage reaching 0. 4 Vcc.) 

In the event a system does not satisfy the above condition.an external clamping diode (Dx) is 
needed to protect the IC from rush current. 
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FUNCTIONAL DESCRIPTION 


(1) Stand-by State 

The external capacitor Cx is fully charged to Vcc in the stand-by state. That means, before triggering, 
the Q P and Q N transistors which are connected to the Rx/Cx node are in the off state. Ttoo comparators that 
relate to the timing of the output pulse, and two reference voltage supplies turn off. The total supply 
current is only leakage current. 

(2) Trigger operation 

Trigger operation is effective in either of the following two cases. First, the condition where 
the A input is low, and the B input has a rising signal; second, where the B input is high, and the 
A input has a falling signal. 

After a trigger becomes effective, comparators Cl and C2 start operating, and Q]sj is turned on. 
The external capacitor discharges through Q]vj . The voltage level of the Rx/Cx node drops. 
If the Rx/Cx voltage level falls to the internal reference voltage Vref L, the output of Cl becomes 
low. The flip-flop is then reset and Qjsj turns off. At that moment Cl stops but C2 continues operating. 

After Qjsj turns off, the voltage at the Rx/Cx starts rising at a rate determined by the time 
constant of external capacitor Cx and resistor Rx. 

Upon the triggering, output Q becomes high, following some delay time of the internal F/F 
and gates. It stays high even if the voltage of Rx/Cx changes from falling to rising. When 
Rx/Cx reaches the internal reference voltage Vref H, the output of C2 becomes low, the output Q 
goes low and C2 stops its operation. That means, after triggering, when the voltage level of the 
Rx/Cx reaches Vref H, the IC returns to its MONO STABLE state. 

With large value of Cx and Rx, and ignoring the discharge time of the capacitor and internal 
delays of the IC, the width of the output pulse tw(OUT) is as follows: 
tw(OUT)=l OCx Rx 

(3) Retrigger operation 

When a new trigger is applied to input A or B while in the MONO STABLE state, it is effective 
only if the IC is charging Cx. The voltage level of the Rx/Cx node then falls to Vref L level again. 
Therefore the Q output stays high if the next trigger comes in before the time period set by Cx 
and Rx. 

If the 2nd trigger is very close to previous trigger, such as an occurrence during the discharge 
cycle, it will have no effect. 

The minimum time for a trigger to be effective 2nd trigger, trr(Min), depends on Vcc and Cx. 

(4) Reset operation 

In normal operation, CLR input is held high. If CLR is low, a trigger has no effect because the 
Q output is held low and trigger control F/F is reset. Also Qp turns on and Cx is charged rapidly 
to 'Vcc. 

This means if CLR input is set low, the IC goes into a wait state. 
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ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5-7 

V 

DC Input Voltage 

V|N 

-0.5 ~V cc +0.5 

V 

DC Output Voltage 

Volt 

-0.5 ~V cc +0.5 

V 

Input Diode Current 

I.K 

±20 

rnA 

Output Diode Current 

*OK 

±20 

mA 

DC Output Current 

*OLT 

±25 

mA 

DC V^/Ground Current 

^CC 

±50 

mA 

Power Dissipation 

p d 

500(DIP)*/180(SOIC) 

mW 

Storage Temperature 

Tstg 

-65 -150 

°C 

Lead Temperature lOsec 

T,. 

300 

°C 


*500mW in the range of Ta= 
-40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/T) shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

V CC 

2-6 

V 

Input Voltage 

V,x 

0-Vcc 

V 

Output Voltage 

Volt 

0 ~ Vcc 

V 

Operating Temperature 

T opr 

-40 - 85 

°C 

Input Rise and Fall Time 
(CLR Only) 

tr , tf 

0 ~ 1000(V CC =2.0V) 

0 ~ 500(V CC =4.5V) 

o ~ ^(v^e.ov) 

ns 

External Capactior 

Cx 

No Limitation* 

F 

External 

Resistor 

Rx 

>5K* (Vcc<2.0V) 

>1K« (Vcca3.0V) 

Q 


* The maximum allowable values of Cx and Rx are a function of leakage 
of capacitor Cx, the leakage of TC74HC423A, and leakage due to board 
layout and surface resistance . 

Susceptibility to externally induced noise signals may occur for Rx>lMQ. 
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DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 -85^ 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V| H 


2.0 

4.5 

6.0 

1.5 

3. 15 
4.2 

- 

- 

1.5 

3. 15 
4.2 

- 

V 

Low-Level 

Input Voltage 

V,L 


2.0 

4.5 

6.0 

- 

- 

0.5 

1.35 

1.8 

- 

0.5 

1.35 

1.8 

V 

High-Level 
Output Voltage 

(Q.Q) 

Voh 

V,N = 
V| H orV 1L 

Ion -“20 11 A 

2.0 

4.5 

6.0 

1.9 
4.4 

5.9 

2.0 

4.5 

6.0 

- 

1.9 
4.4 

5.9 

- 

V 

Ion =-4 mA 
Iai = ~5. 2mA 

4.5 

6.0 

4. 18 
5.68 

4.31 

5. 80 

_ 

4. 13 

5. 63 

: 

Low-Level 

Output Voltage 

(Q.Q) 

VOL 

VtN = 
V| H °rV|| 

I a. = 20 u A 

2.0 

4.5 

6.0 

- 

0.0 

0.0 

0.0 

0. 1 

0. 1 

0. 1 

- 

0. 1 

0. 1 

0. 1 

V 

Iqi^ =4 mA 
la. =5. 2mA 

4.5 

6.0 

_ 

0.17 

0.18 

0. 26 
0.26 ' 

_ 

0. 33 

0. 33 

Input Leakage Current 

I IX 

Vix =Vcc orGND 

6.0 

- 

- 

±0.1 

- 

±1.0 

«A 

Rx/Cx Terminal 
Off-State Current 

I IN 

Vjx =Vcc orGND 

6.0 

- 

- 

±0.5 

- 

±5.0 

Quiescent Supply Current 

Icc 

V|\ = V(x orGND 

6:0 

- 

- 

4.0 

- 

40.0 

Active-State * 
Supply Current 

Icc 

Vix =Vcc orGND 
Rx/Cx =0. 5Vcc 

2.0 

4.5 

6.0 

- 

45 

400 

0.7 

200 

500 

1.0 

- 

260 

650 

1.3 

ZiA 

U A 
mA 


*: per circuit 


TIMING REQUIREMENTS(lnput t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 1 

Ta=-40 — 85°C 

UNIT 

Vcc 

TYP. 

LIMIT 

LIMIT 

Minimum Pulse Width 

%(L) 

IwCH) 


2.0 

4.5 

6.0 

- 

75 

15 

13 

95 

19 

16 

ns 

Minimum Clear Width 

UVCL) 


2.0 

4.5 

6.0 

- 

75 

15 

13 

95 

19 

16 

Minimum Clear Removal 
Time 

trem 


2.0 

4.5 

6.0 

- 

5 

5 

5 

5 

5 

5 

Minimum Retrigger Time 

trr 

Rx=lKQ 

Cx=100pF 

2.0 

4.5 

6.0 

325 

108 

78 

- 

- 

Rx=lKQ 

Cx=0.01pF 

2.0 

4.5 

6.0 

5.0 

1.4 

1.2 

- 

- 

us 


HC-557 





TC74HC423AP/AF 


AC ELECTRICAL CH ARACTERISTIC$(C L =15pF,V C c=5V,Ta=25 0 C) 


PARAMETER 

SYMBOL 

TEST CONDITION 





Output Transition Time 



- 

4 

8 


Propagation Delay Time 
(A.B-Q.Q) 

1 pLH 

tnUL 


- 

25 

36 

Propagation Delay Time 
(CL-Q.Q) 

WSRm 


- 

16 

27 


AC ELECTRICAL CH AR ACTERI$TICS(C L =50pF, Input t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 




Ta=25°C 

Ta=-40 ~85°C 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Output Transition Time 

t TLH 
*11 IL 


2.0 

4.5 

6.0 

- 

30 

8 

7 

75 

15 

13 

- 

95 

19 

16 

ns 

Propagation Delay Time 
(A.B-Q.Q) 

l pLH 

t pl!L 


2.0 

4.5 

6.0 

- 

102 

29 

22 

210 

42 

36 

- 

265 

53 

45 

Propagation Delay Time 
(CL-Q.Q) 

t pU 1 
t pHL 


2.0 

4.5 

6.0 

- 

68 

20 

16 

160 

32 

27 

- 

200 

40 

34 

Output Pulse Width 

tw OLT 

Cx=28pF 

Rx=6KQ(Vcc =2V) 
Rx=2KQ(Vcc =4. 5 V ,6 V) 

2.0 

4.5 

6.0 

- 

700 

250 

210 

2000 

400 

340 

- 

2500 

500 

425 

ns 

Cx=0.01 u F 
Rx=10KQ 

2.0 

4.5 

6.0 

90 

95 

95 

110 
105 
105 1 

130 

115 

115 

90 

95 

95 

130 

115 

115 

U s 

Cx=0.1 u F 
Rx=10KQ 

2.0 

4.5 

6.0 

0.9 

0.9 

0.9 

1.0 

1.0 

1.0 

1.2 

1.1 

1.1 

0.9 1 

0.9 

0.9 

1.2 

1.1 

1.1 

ms 

Output Pulse Width Error 
Between Circuits 
(In same Package) 

Atw a -r 


1 

- 

± 1 

- 

- 

-- 

% 

Input Capacitance 

Ci\ 


- 

5 

10 

- 

10 

pF 

Power Dissipation Capacitance 

Cpd(1) 

Note (1) 

- 

162 

- 

- 

- 


Noted) Chd is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

I CCt t )r =C PD * Vqc • f l\ +1 CC ’ * Duty/100+I <x /2(per circuit) 

(I GC ’ :Active Supply Current) 

(Duty:%) 


HC-558 









0 1 2 3 4 5 6 

SUPPLY VOLTAGE Vcc (V) 






TC74HC540AP/AF/AFW 

TC74HC541AP/AF/AFW 


OCTAL BUS BUFFER 

TC74HC540AP/AF/AFW I N VERTI NG,3-ST ATE OUTPUTS 

TC74HC541 AP/AF/AFW NON — IN VERTI NG. 3— ST ATE OUTPUTS 


The TC74HC540A/TC74HC541A are high speed CMOS 
OCTRAL BUS BUFFERS fabricated with silicon gate 
C 2 MOS technology. 

They achieve the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

The TC74HC540A is a non-inverting type, and the TC74 
HC541A is an inverting type. 

When either Gl or G2 are high, the terminal outputs are 
in the high-impedance state. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed tpd=10ns(typ.)at Vcc=5V 

• Low Power Dissipation I cc =4// A(Max.)at Ta=25°C 

• High Noise Immunity V^jH =V\il28% Vqq (Min.) 

• Output Drive Capability 15 LSTTL Loads 

• Symmetrical Output Impedance ••• 1 1 oh I ~IoL~6mA(Min.) 

• Balanced Propagation Delays tpLH^tpHL 

• Wide Operating Voltage Range V<x (opr)=2V— 6V 

• Pin and Function Compatible with 74LS540/541 



P ( D I P20- P -300 A ) 



F( SO P20- P-300) FW($OL20- P-300) 


TRUTH TABLE 


INPUTS 

OUTPUTS 

Gl 

G2 

An 

Yn* 

Yn* 

H 

X 

X 

z 

z 

X 

H 

X 

z 

z 

L 

L 

H 

H 

L 

L 

L 

L 

L 

H 


X I Don’t Care 
Z : High Impedance 

* : Yn HC541A 

Yn HC540A 


PIN ASSIGNMENT 



HC-560 






TC74HC540AP /AF/AFW 
TC74HC541 AP / AF/AFW 


IEC LOGIC SYMBOL 



HC-561 



TC74HC540AP/AF/AFW 

TC74HC541AP/AF/AFW 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5-7 

V' 

DC Input Voltage 

V,x 

-0.5 ~V cc +0.5 

V 

DC Output Voltage 

V OUT 

-0.5 ~V cc +0.5 

V 

Input Diode Current 

I,K 

±20 

m A 

Output Diode Current 

^OK 

±20 

mA 

DC Output Current 

^OLT 

±35 

mA 

DC V^/Ground Current 

*CC 

±75 

mA 

Power Dissipation 


500(DIP)*/180(MFP) 

mW 

Storage Temperature 

T s tg 

-65 -150 

°C 

Lead Temperature lOsec 


300 

°C 


*500mW in the range of Ta= 
~40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2 - 6 

V 

Input Voltage 

V|\- 

o ~ v cc 

V 

Output Voltage 

V OUT 

0 ~ v cc 

V 

Operating Temperature 

T 0 pr 

-40 - 85 

°C 

Input Rise and Fall Time 

t r , tf 

0 ~ 1000(V CC =2.0V) 

0 ~ 500(V CC =4.5V) 

0 — 400(V CC =6.0V) 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25t: 

Ta=-40 ~85 < C 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V, H 


2.0 

4.5 

6.0 

1.5 

3.15 

4.2 

- 

- 

1.5 

3.15 

4.2 

- 

V 

Low-Level 

Input Voltage 

V, L 


2.0 

4.5 

6.0 

~ 

- 

0.5 

1.35 

1.8 

- 

0.5 

1.35 

1.8 

V 

High-Level 
Output Voltage 

Vqh 

V, N = 
V, H orV, L 

Ioh -“20// A 

2.0 

4.5 

6.0 

1.9 
4.4 

5.9 

2.0 

4.5 

6.0 

- 

1.9 
4.4 

5.9 

- 

V 

I OH =-6 mA 

I OH =~7. 8mA 

4.5 

6.0 

4. 18 

5. 68 

4.31 

5. 80 

: 

4. 13 

5. 63 

_ 

Low-Level 

Output Voltage 

Vql 

V|N = 

V|h °rV|L 

Iol =20 u A 

2.0 

4.5 

6.0 

- 

0.0 

0.0 

0.0 

0. 1 

0. 1 

0. 1 

- 

0.1 

0.1 

0.1 

V 

Iql =6 mA 
Iql =7. 8mA 

4.5 

6.0 

_ 

0. 17 
0.18 

0. 26 

0. 26 

: 

0. 33 

0. 33 

3-State Output 
Off-State Current 

Icz 

V|\ -V 1H or V | L 

Volt = V<x or GND 

6.0 

- 

- 

±0.5 

- 

±5.0 

U A 

Input Leakage Current 

I IN 

Vj\ =Vcc or GND 

6.0 

- 

- 

±0. 1 

- 

±1.0 

Quiescent Supply Current 

Icc 

Vj x =V CC or GND 

6.0 

- 

- 

4.0 

- 

40.0 


HC-562 





TC74HC540AP/AF/AFW 
TC74HC541 AP/AF/AFW 


AC ELECTRICAL CH ARACTERISTICS(lnput t r =t f =6ns) 


PARAMETER 

SYMBOL 




Ta=2$'C 

Ta=-40 ~85t: 

UNIT 

CONDITION 

BW 

■S&l 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 





jfc#l 

Om 


■KiO 




Output Transition Time 

‘'TLH 


B1 

B* m. 



tffl 





tjHL 






In 









■ ■ 

36 

OH 

mmsmm 




l pLH 





12 

18 




Propagation Delay Time 



HI 



15 







beb 

hoh 


orcijo 

mam 




t pHL 



iff 


mm 










Bl 




ns 






Bn 

mm 

■ ■ 

mmmmm 



fc pZL 





WM 


0 



Output Enable time 

R , — 1 L- D 




■9 

mm 





rv-L 1 



- 

60 

165 

■ 




tpZH 




- 

19 

33 








- 

16 

28 










mm 


■ 



Output Disable time 

l pLZ 

f 

Rl= 1 kQ 


hhi 


:l m 

Kv 





l pHZ 




1 

is 





Input Capacitance 

ClN 


- 

5 


- 



Output Capacitance 

Com 


- 

10 

- 

- 

- 


Power Dissipation Capacitance 

p m /i \ 

TC74HC540A 

- 


- 

- 

- 



TC74HC541A 

- 

35 

- 

- 

- 



Note(l) CpD is defined as the . value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

1 CCfcpd =< ^PD * V CC ,f IN +I (E /8( per bit) 


HC-563 






TC74HCT540AP/AF/AFW 
TC74HCT541 AP/AF /AFW 


OCTAL BUS BUFFER WITH TTL INPUT LEVEL 

TC74HCT540 AP/AF/ AFW IN VERTING,3-STATE OUTPUTS 
TC74HCT541 AP/AF/ AFW NON-IN VERTING, 3-STATE OUTPUTS 


The TC74HCT540A/TC74HCT541A are high speed 
CMOS OCTRAL BUS BUFFERS fabricated with silicon 
gate C 2 MOS technology. 

These devices may be used as a level converter for 
interfacing TTL or NMOS to High Speed CMOS. The 
inputs are compatible with TTL, NMOS and CMOS output 
voltage levels. 

They achieve the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

The TC74HCT540A is a non-inverting type, and the TC 
74HCT541A is an inverting type. 

When either G1 or G2 are high, the terminal outputs are 
in the high-impedance state. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed tpd = 10ns(typ.)at Vcc=5V 

• Low Power Dissipation Icc=4# A(Max.)at Ta=25°C 

• Compatible with TTL outputs ViL=0.8\ 7 (Max.), VjH=2.0V(Min.) 

• Wide Interfacing ability LSTTL, NMOS, CMOS 

• Output Drive Capability 15 LSTTL Loads 

• Symmetrical Output Impedance ••• | Ioh I =IoL=6mA(Min.) 

• Balanced Propagation Delays tpLH^tpHL 

• Pin and Function Compatible with 74LS540 / /541 



INPUTS 

OUTPUTS 

G1 

G2 

An 

Yn* 

Yn* 

H 

X 

X 

z 

z 

X 

H 

X 

z 

z 

L 

L 

H 

H 

L 

L 

L 

L 

L 

H 


X Don’t Care 
Z .* High Impedance 
* : Yn HCT541A 
Yn HCT540A 


PIN ASSIGNMENT 



HC-564 










TC74HCT 540AP/AF/AFW 
TC74HCT541AP/AF/AFW 


IEC LOGIC SYMBOL 


TC74HCT540A 



TC74HCT541A 






TC74HCT 540AP/AF/AFW 
TC74HCT541AP/AF/AFW 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5-7 

V 

DC Input Voltage 

V,N 

-0.5 -Vq; +0.5 

V 

DC Output Voltage 

V OUT 

-0.5 ~V cc +0.5 

V 

Input Diode Current 

I|K 

±20 

mA 

Output Diode Current 

w 

±20 

mA 

DC Output Current 

*OLT 

±35 

mA 

DC V^/Ground Current 

*CC 

±75 

mA 

Power Dissipation 

Pd 

500(DIP)*/180(SOIC) 

mW 

Storage Temperature 

T s tg 

-65 -150 

°C 

Lead Temperature lOsec 

Tl 

300 

°C 


*500mW in the range of Ta= 
~40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

4.5 - 5.5 

V 

Input Voltage 

V,N 

0 — v cc 

V 

Output Voltage 

V OUT 

0 ~~ Vcc 

V 

Operating Temperrature 

Topr 

-40 - 85 

°c 

Input Rise and Fall Time 

* tf 

0 - 500 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 ~85t! 

UNIT 

Voc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V, H 


4.5 
l 

5.5 

2.0 

- 

- 

2.0 

- 

V 

Low-Level 

Input Voltage 

V| L 


4.5 
l 

5.5 

- 

- 

0.8 

- 

0.8 

V 

High-Level 
Output Voltage 

VoH 

V,N = 
V| H orV 1L 

I oh =-20 U A 

4.5 

4.4 

4.5 

- 

4.4 

- 

V 

I OH =-6 mA 

4.5 

4. 18 

4.31 

- 

4.13 

- 


V OL 


Iql =20 u A 

4.5 

- 

0.0 

0.1 

- 

0.1 

V 

IfWTTfil 

4.5 

- 

0. 17 


- 

0. 33 

3 -State Output 
Off-State Current 



1 1 

5.5 

- 

- 


- 

±5.0 

liA 


I IN 

V\\ — Vqq or GND 

5.5 

- 

- 

±0.1 

- 

±1.0 

Quiescent Supply Current 

Icc 

V, N = V(x or GND 

5.5 

— 

- 


- 

40.0 

Al cc 

Per input: Vjx =0. 5V or 2. 4V 
Other input: Vcc or GND 

5.5 

- 

- 


- 

2.9 

mA 


HC-566 







TC74HCT540AP/AF/AFW 
TC74 HCT 541 AP/AF/AFW 


AC ELECTRICAL CH ARACTERISTICS(lnput t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST 


Ta=25°C 

Ta=-40 — 85X1 

UNIT 

CONDITION 

CL 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Output Transition Time 

t TUI 

t THL 


50 

4.5 

5.5 

- 

7 

6 

12 

11 

- 

15 

14 

ns 

Propagation Delay Time 

tphll 

tpHL 

TC 74 HCT 540 A 

50 

4.5 

5.5 

- 

12 

9 

20 

18 

- 

25 

23 

150 

4.5 

5.5 

- 

17 

14 

26 

24 

- 

33 

30 

Propagation Delay Time 

tpLH 

tpHL 

TC74HCT541A 

50 

4.5 

5.5 

- 

14 

11 

23 

21 

- 

29 

27 

150 

4.5 

5.5 

- 

19 

16 

29 

27 

— 

36 

33 

Output Enable time 

tpZL 

t pZH 

Rl= 1 kQ 

50 

4.5 

5.5 

- 

18 

16 

30 

27 

- 

38 

35 

150 

4.5 

5.5 

- 

23 

21 

36 

33 

- 

45 

41 

Output Disable time 

t pLZ 

t pl-JZ 

Rl= 1 kQ 

50 

4.5 

5.5 

- 

18 

16 

30 

27 

- 

38 

35 

Input Capacitance 

ClN 


- 

5 

10 

- 

10 

pF 

Output Capacitance 

Colt 


- 

10 

- 

- 

- 

Power Dissipation Capacitance 

Cpd(1) 

TC74HCT540A 

- 

35 

- 

- 

- 

TC74HCT541A 

- 

31 

- 

- 

- 


Note(l) Cpo is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

•cCtpd =C PD * Voc • fix + I(X /8(per bit) 


HC-567 




TC74HC573AP/AF/AFW 


OCTAL D-TYPE LATCH WITH 3-STATE OUTPUT 
TC74HC563AP/AF INVERTING 

TC74HC573AP/AF/AFW NON-I N VERTI NG 


The TC74HC563A and TC74HC573A are high speed 
CMOS OCTAL LATCH with 3-STATE OUTPUT 
fabricated with silicon gate C 2 MOS technology. 

They achieve the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

These 8-bit D~type latches are controlled by a latch 
enable input (LE) and a output enable input(OE). 

When the OE input is high, the eight outputs are in a 
high impedance state. 

The TC74HC563A has inverting outputs, and 
TC74HC573A has non -inverting outputs. 

All inputs are equipped with protection circuits against 
static dischage or transient excess voltage. 



P ( D I P20- P -300 A ) 


F(SOP20-P-300) FW($OL20-P-300) 


FEATURES: 

• High Speed t^ =13ns(Typ.)at Vcc=5V 

• Low Power Dissipation — Icc =4 # A (Max.) at Ta=25°C 

• High Noise Immunity V^lH =Vnil28% Vcc (Min.) 

• Output Drive Capability •••• 15 LSTTL Loads 

• Symmetrical Output Impedance — | Iqh ! =I(X“8 m A(Min.) 

• Balanced Propagation Delays •••••• tp^n^tpHL 

• Wide Operating Voltage Range ••• V^c (opr.)=2V~6V 

• Pin and Function Compatible with 74LS563/573 


PIN ASSIGNMENT 


TRUTH TABLE 


INPUTS 

OUTPUTS 

ESQDEll! 

□ODD 

■HIDES 


non 

— fil 

non 

H 

— 


X * Don’t Care 
Z : High Impedance 
Q n (UI) : 0(0) outputs are latched at the 
time when the LE input is take» 
to a low logic level. 



rC74HC563l 


___ 

v j 


OE 1 [ 


] 20 V C c 

DO 2 [ 


] 19 QO 

D1 3 [ 


] 18 Q1 

D2 4 [ 


] 17 02 

03 5 [ 


] 16 03 

04 6 [ 


D 15 04 

05 7 [ 


P 14 05 

D6 8 [ 


] 13 Q6 

D7 9 [ 


] 12 Q7 

GND 10 [ 


] 11 LE 


TC74HC573A 

oe i q 


] 20 Vcc 

DO 2 [ 


] 19 QO 

D1 3 [ 


] 18 01 

02 4 [ 


] 17 02 

03 5 [ 


] 16 Q3 

D4 6 [ 


] 15 04 

05 7 [ 


] 14 05 

D6 8 [ 


] 13 06 

07 9 [ 


] 12 07 

GND 10 [ 


] 11 LE 


HC-568 














TC74HC563AP/AF 

TC74HC573AP/AF/AFW 


IEC LOGIC SYMBOL 



IC-569 












TC74HC563AP/AF 

TC74HC573AP/AF/AFW 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5-7 

v J 

DC Input Voltage 

V IN 

-0.5 ~V cc +0.5 

V 

DC Output Voltage 

V OLT 

-0.5 ~V cc +0.5 

V 

Input Diode Current 

I.K 

±20 

m A 

Output Diode Current 

*OK 

±20 

mA 

DC Output Current 

^OUT 

±35 

mA 

DC V^/Ground Current 

l CC 

±75 

mA 

Power Dissipation 

p d 

500(DIP)./180(MFP) 

mW 

Storage Temperature 

T s tg 

-65 -150 

°C 

Lead Temperature lOsec 

Tl 

300 

°C 


*500mW in the range of Ta= 
-~40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2-6 

V 

Input Voltage 

V,x 

o ~ v cc 

V 

Output Voltage 

V<XT 

o ~ V cc 

V 

Operating Temperature 

Topr 

-40 - 85 

°C 

Input Rise and Fall Time 

t r , tf 

0 ~ 1000(V CC =2.0V) 

0 ~ 500(V CC =4.5V) 
o ~ 400(v cc =6.ov) 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25'C 

Ta=-40 — 85°C 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V, H 


2.0 

4.5 

6.0 

1.5 

3. 15 
4.2 

- 

- 

1.5 

3. 15 
4.2 

- 

V 

Low-Level 

Input Voltage 

V,L 



2.0 

4.5 

6.0 

- 

_ 

0.5 

1.35 

1.8 

- 

0.5 

1.35 

1.8 

V 

High-Level 
Output Voltage 

Vqh 

Vix = 

Vin°rV| L 

I OH =-20 u A 

2.0 

4.5 

6.0 

1.9 

4.4 

5.9 

2.0 

4.5 

6.0 

- 

1.9 
4.4 

5.9 

- 

V 

Iqh =-6 mA 
I OH =-7. 8mA 

4.5 

6.0 

4. 18 

5. 68 

4.31 

5. 80 

: 

4. 13 

5. 63 

: 

Low-Level 

Output Voltage 

Vol 

V,x = 
V, H orV IL 

la =20 u A 

2.0 

4.5 

6.0 

- 

0.0 

0.0 

0.0 

0.1 

0.1 

0.1 

- 

0.1 

0.1 

0.1 

V 

la =6 mA 
la =7. 8mA 

4.5 

6.0 

_ 

0. 17 

0. 18 

0.26 

0. 26 

— 

0. 33 

0. 33 

3-State Output 
Off-State Current 

I(E 

Vix =V, h orV, L 

Volt =V<x or GND 

6.0 

- 

- 

±0.5 

- 

±5.0 

UA 

Input Leakage Current 

I IX 

V|\ =V<x or GND 

6.0 

- 

- 

±0.1 

- 

±1.0 

Quiescent Supply Current 

*cc 

Vix =V CC or GND 

6.0 

~ 

- 

4.0 

- 

40.0 


HC-570 






TC74HC563AP/AF 

TC74HC573AP/AF/AFW 


TIMING REQUIREMENTS( Input t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25‘t 

Ta=-40 — 85*0 

UNIT 

Voc 

TYP. 

LIMIT 

LIMIT 

Minimum Pulse Width 
(LE) 

Hvch) 


2.0 

4,5 

6.0 

- 

75 

15 

13 

95 

19 

16 

ns 

Minimum Set-up Time 
(Data) 

t s 


2.0 

4.5 

6.0 

- 

50 

10 

9 

65 

13 

11 

Minimum Hold Time 
(Data) 

l h 


2.0 

4.5 

6.0 


5 

5 

5 ! 

5 

5 

5 


AC ELECTRICAL CH ARACTERISTICS(lnput t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST 




Ta=25°C 

Ta=-40 ~85°C 

UNIT 

CONDITION 

CL 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 






2.0 

- 

20 

60 

- 

75 


Output Transition Time 

l TLH 



50 

4.5 

- 

6 

12 

- 

15 



^THL 




6.0 

- 

5 

10 

- 

13 







2.0 

- 

50 

115 

- 

145 


Propagation Delay Time 

^pLH 



50 

4.5 

6.0 

_ 

15 

13 

23 

20 

_ 

29 

25 


(LE-Q.Q) 




150 

2.0 

- 

60 

155 

- 

195 


fc pHL 



4. 5 

— 

20 

31 

— 

39 







6.0 

- 

17 

26 

- 

33 







2.0 

- 

42 

110 

- 

140 


Propagation Delay Time 

t pLH 



50 

4.5 

6.0 

_ 

14 

12 

22 

19 

_ 

28 

24 

ns 

(D-Q.Q) 




150 

2.0 

- 

57 

150 

- 

190 

fc pHL 



4.5 

— 

19 

30 

— 

38 







6.0 

- 

16 

26 

- 

32 







2.0 

- 

55 

140 

- 

175 



t pZL 



50 

4.5 

- 

17 

28 

- 

35 


Output Enable time 

R. = 

1 V o 


6.0 

- 

14 

24 

- 

30 




1 K. 


2.0 

- 

66 

180 

- 

225 



t pZH 



150 

4.5 

- 

22 

36 

- 

45 







6.0 

- 

19 

31 

- 

38 







2.0 

- 

40 

125 

- 

155 


Output Disable time 

l pLZ 

Ri.= 

lkQ 

50 

4.5 

- 

17 

25 

- 

31 



c pHZ | 


_ 


6.0 

- 

15 

21 

- 

26 


Input Capacitance 

Cl \ 


- 

5 

10 

- 

10 


Output Capacitance 

Colt 


- 

10 

- 

- 

- 

P F 

Power Dissipation 

p* 1 1 \ 

TC74HC563A 

- 

49 

- 

- 

- 

Capacitance 

PDv 1 / 

TC74HC573A 

- 

51 

- 

- 

- 



Note(l) Cpd is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 
fcctpd^FD • V CC* f|N +I CC /8(per Latch) 

And the total CpQ when n pcs. of Latch operate can be gained by the following equation: 

Cfd( total ) =33+ 16 • n ( TC74HC563 A ) 

Cpo( total ) =33+ 18 • n (TC74HC573A) 


HC-571 




TC74HCT563AP/AF 

TC74HCT573AP/AF/AFW 


OCTAL D-TYPE LATCH WITH 3-STATE OUTPUT 
TC74HCT563AP/AF INVERTING 

TC74HCT673AP/AF/AFW NON-I N VERTI NG 


The TC74HCT563A and TC74HCT573A are high speed 
CMOS OCTAL LATCH with 3-STATE OUTPUT 
fabricated with silicon gate C 2 MOS technology. 

They achieve the high speed operation similar to equiv- 
alent LSTTL while maintaining the CMOS low power 
dissipation. 

Their inputs are compatible with TTL, NMOS, and 
CMOS output voltage levels. 

These 8-bit D-type latches are controlled by a latch 
enable input (LE) and an output enable input (OE). 

When the OE input is high, the eight outputs are in a 
high impedance state. 

The TC74HCT563A has inverting outputs, and the 
TC74HCT573A has non-inverting outputs. 

All inputs are equipped with protection circuits against 
static dischage or transient excess voltage. 

FEATURES: 

• High Speed t pd =18ns(Typ.)at Vcc=5V 

• Low Power Dissipation I cc =4g A(Max.)at Ta=25°C 

• Compatible with TTL outputs VlH = 2 . 0 V ( Min . ) 

Vil =0.8V(Max.) 

• Output Drive Capability 15 LSTTL Loads 

• Symmetrical Output Impedance ••• | Ioh I =IoL = 6 m A(Min.) 

• Balanced Propagation Delays tpLH^tpHL 

• Pin and Function Compatible with 74LS563/573 


TRUTH TABLE 


INPUTS 

OUTPUTS 

m 

IS 

ra 



D 

D 

□ 

z 

Z 

n 

D 

D 

On 

On 

n 

n 

11 

L 

H 

n 

D 

a 

H 

L 


X : Don’t Care 
Z i High Impedance 


Q n (TTT) : Q(TT) outputs are latched ?t the 
time when the LE input is taken 
to a low logic level. 



PIN ASSIGNMENT 



HC-572 




















TC74HCT563AP/AF 

TC74HCT573AP/AF/AFW 


IEC LOGIC SYMBOL 



SYSTEM DIAGRAM 



HC-573 









TC74HCT563AP/AF 

TC74HCT573AP/AF/AFW 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

— 0.5 ~ 7 

V 

DC Input Voltage 

V,N 

-0.5 ^ +0.5 

V 

DC Output Voltage 

V OUT 

-0.5 -Vcc+0.5 

V 

Input Diode Current 

I.K 

±20 

mA 

Output Diode Current 

*OK 

±20 

mA 

DC Output Current 

*olt 

±35 

mA 

DC V^/Ground Current 

*cc 

±75 

mA 

Power Dissipation 

p D 

500(DIP)*/180(SOIC) 

mW 

Storage Temperature 

Tstg 

-65 -150 

°C 

Lead Temperature lOsec 

Tl 

300 

°C 


*500mW in the range of Ta= 
-40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
~10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

4. 5-5. 5 

V 

Input Voltage 

VlN 

0— Vcc 

V 

Output Voltage 

Volt 

0— Vcc 

V 

Operating Temperature 

Topr 

-40-85 

°C 

Input Rise and Fall Time 

tr, tf 

0-500 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25“C 

Ta=-40— 85°C 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V, H 


4.5 
l 

5.5 

2.0 

- 

- 

2.0 

- 

v 

Low-Level 

Input Voltage 

V,L 


4.5 
l 

5.5 

- 

- 

0.8 

- 

0.8 

V 

High-Level 

Output Voltage 

Vqh 

V,N = 
v ih orVic 

IoH = - 20 U A 

4.5 

4.4 

4.5 

- 

4.4 

- 

V 

Iqh = ~ 6 m A 

4.5 

4. 18 

4.31 

- 

4.13 

- 

Low-Level 

Output Voltage 

Vql 

V| N = 

V IH °rV|L 

Iql-20 //A 

4.5 

. - 

0.0 

0.1 

- 

0.1 

V 

]ql =6 mA 

4.5 

- 

0. 17 

0. 26 

- 

0. 33 

BHBniwBBtil 




- 

- 


- 


■ 

Input Leakage Current 

I IN 

Vjn =Vcc or GND 


- 

- 


- 


U A 

Quiescent Supply 
Current 

Icc 

Vj\ =Vcc or GND 

5.5 

- 

- 

4.0 

- 

40.0 

Alee 

Per input: Vi\ =0. 5V or 2. 4 V 
Other input : Vcc or GND 

5.5 

- 

- 

2.0 

- 

2.9 

mA 


HC-574 








TC74HCT563AP/AF 

TC74HCT573AP/AF/AFW 


TIMING REQUIREMENTS(lnput tr=t f =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta= 

25°C 

iiggHBEffa 

UNIT 

v cc 

TYP. 

LIMIT 

mmssmam 

Minimum Pulse Width 

twCH) 


4.5 

- 

15 

19 


(LB) 


5.5 

- 

14 

17 


Minimum Set-up Time 

‘s 


4.5 

- 

10 

13 

ns 

(Data) 


5.5 

- 

9 

11 

Minimum Hold Time 

tfc 


4.5 

- 

5 

5 


(Data) 


5.5 

- 

5 

5 



AC ELECTRICAL CHARACTERISTICS(lnput t r =t,=6ns) 




|V3|cjU| 


Ta=25°C ! 

iiyai i B8-Fi s i 


MWMHWM 

warn 


MIN. 

TYP. 

MAX. 

MIN. 

MAX7 

Output Transition Time 

^TLH 

t THL 


50 


B 


12 

11 

- 

15 

14 

ns 

Propagation Delay Time 

(LE-Q.Q) 

t pLH 

fc pHL 


50 


B 

B 

29 

26 

— 


150 

4.5 

5.5 

B 

B 

B 

B 


Propagation Delay Time 

(D-Q.Q) 

^pLH 

t pHL 



4.5 

5.5 

- 

B 


- 


150 

4.5 

5.5 

- 

22 

20 

34 

31 

- 

B 

Output Enable time 

t pZL 

fc pZH 

R L =lkfi 

50 

4.5 

5.5 

- 

18 

15 

27 

24 

- 


150 

4.5 

5.5 

- 


B 

B 

44 

40 






- 

B 


B 


Input Capacitance 

Cix 


- 

5 

10 

- 





H' ■ 

bbh 


- 

- 


Power Dissipation 
Capacitance 

CpD(l) 

TC74HCT563A 

- 


- 


- 

TC74HCT573A 

- 

— 

- 


- 


Note(l) Cfd is defined as the value of the interned equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 
fccbpd~CpD * Vqc * flN + I(T /8(per Latch) 

And the total Cpo. when n pcs. of Latch operate can be gained by the following equation: 

Cro(totMj=25+12 • n (TC74HC563A) 

Cro(total)=25+13 • n (TC74HC573A) 
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TC74HC564AP/AF 

TC74HC574AP/AF/AFW 


OCTAL D-TYPE FLIP-FLOP WITH 3-STATE OUTPUT 
TC74HC564AP/AF INVERTING 

TC74HC574AP/AF/AFW NON-INVERTING 


The TC74HC564A and HC574A are high speed CMOS 
OCTAL FLIP-FLOPs with 3-STATE OUTPUTS 
fabricated with silicon gate C 2 MOS technology. 

They achieve the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

These 8-bit D-type flip-flops are controlled by a clock 
input (CK) and an output enable input (OE). 

The TC74HC564A has inverting outputs, and the TC74 
HC574A has non-inverting outputs. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed fMAX = 62MHz(Typ.)at V CC =5V 

• Low Power Dissipation I<x = 4# A(Max.)at Ta=25°C 

• High Noise Immunity Vjsjjh=Vxil28% Vcc (Min.) 

• Output Drive Capability 15 LSTTL Loads 

• Symmetrical Output Impedance — 1 1 oh | =ToL = 6mA(Min.) 

• Balanced Propagation Delays t P m *=? tpHL 

• Wide Operating Voltage Range — Vqq (opr)=2V~6V 

• Pin and Function Compatible with 74LS564/574 


TRUTH TABLE 


INPUTS 

OUTPUTS 

OE 

CK 

D 

Q(574A) 

Q(564A) 

H 

X 

X 

Z 

Z 

L 

T_ 

X 

Qn 


L 

_T 

L 

L 

H 

: 

L 

_r 

H 

H 

L 


X * Don't Care 
Z IHigh Impedance 
Qn(Qn) : No Change 



TC74HC564A 

OE 1 [ 


] 20 Vcc 

DO 2 [ 


] 19 QO 

D1 3 [ 


] 18 Q1 

D2 4 [ 


] 17 Q2 

D3 5 [ 


] 16 Q3 

04 6 [ 


] 15 Q4 

D5 7 [ 


] 14 Q5 

D6 8 [ 


] 13 Q6 

D7 9 [ 


] 12 Q7 

GND 10 [ 


] 11 CK 

TC74HC574A 

OE 1 [ 


] 20 V cc 

DO 2 £ 


] 19 QO 

D1 3 [ 


] 18 Q1 

D2 4 £ 


] 17 02 

03 5 [ 


] 16 Q3 

D4 6 : 


] 15 Q4 

D5 7 [ 


] 14 Q5 

D6 8 [ 


] 13 Q6 

D7 9 [ 


] 12 Q7 

GND 10 [ 


] 11 CK 


HC-576 







TC74HC564AP/AF 

TC74HC574AP/AF/AFW 


IEC LOGIC SYMBOL 















TC74HC564AP/AF 

TC74HC574AP/AF/AFW 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

—0.5 — 7 

V 

DC Input Voltage 

V,x 

-0.5 ~V OC +0.5 

V 

DC Output Voltage 

V OtT 

-0.5 -Voc+0.5 

V 

Input Diode Current 

*IK 

±20 

mA 

Output Diode Current 

*OK 

±20 

mA 

DC Output Current 

^OUT 

±25 

mA 

DC V^/Ground Current 

l OC 

±50 

mA 

Power Dissipation 

p d 

500(DIP)*/180(MFP) 

mW 

Storage Temperature 

Tstg 

-65 -150 

°C 

Lead Temperature lOsec 

T l 

300 

°C 


*500mW in the range of Ta= 
-40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2-6 

V 

Input Voltage 

V, N 

0-Vcs 

V 

Output Voltage 

V OUT 

0-Vcc 

V 

Operating Temperature 

T 0 pr 

-40 - 85 

°c 

Input Rise and Fall Time 

tr, tf 

0 ~ 1000(V CC =2.0V) 

0 ~ 500(V CC =4.5V) 

0 ~ 400^=6^) 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 


mm 

Ta=25t 1 



ESS 






High-Level 

Input Voltage 

V,H 


IQ 

El 

El 



- 


H| 

••/ ■ V ^ 

V 

Low-Level 

Input Voltage 

V IL 


wwm 

BIH 

El 

H 

H 


H 

■ 

V 

High-Level 
Output Voltage 

Vqh 

Vix — 
V| H orV IL 

Ioh =-20 u A 

2.0 

4.5 

6.0 

1.9 
4.4 

5.9 

wxm 

■m 

in 

- 

1.9 
4.4 

5.9 

•- . 


I oh =-6 mA 
Ioh =-7. 8mA 


4.18 

5. 68 


Hi 

■in 

JEHU 

_ 

Low-Level 

Output Voltage 

Q 

Vix = 
V| H °rV, L 

I-OL =20 U A 

!»■ 

El 

El 

H 

0.0 

0.0 

0.0 

p p p 
►—*>—* *—* 

- 

n 


Iql =6 mA 
Iol =7. 8mA 

m 

_ 

■all 

■HI 

: 

mm <9 

■ 1 

3-State Output 
Off-State Current 


V|\ =V| H or V il 

Volt = Vcc ° r GND 


- 

- 

±0.5 




Input Leakage Current 

I IN 

Vix =Vcc or GND 

Kill! 

- 

- 


- 

Hill 

Quiescent Supply Current 

Icc 

V* =Vcc or GND 

— 

- 

- 


- 






























TC74HC564AP/AF 

TC74HC574AP/AF/AFW 


TIMING REQUIREMENTS(lnput tr=t f =«n») 


PARAMETER 

SYMBOL 

TEST CONDITION 


■■OT£S*£iIHOTB 

Ta=-40 ~85't 

UNIT 

IK3 

TYP. 

LIMIT 

LIMIT 

Minimum Pulse Width 
(CK) 



1 

in 

- 


HI 

ns 

Minimum Set-up Time 
(Dn) 




- 



Minimum Hold Time 
(Dn) 

th 


m 

- 



Clock Frequency 

f 


1 

- 

MB 

■ 



AC ELECTRICAL CHARACTERISTICS(lnput t r =t f =6ns) 


PARAMETER 

SYMBOL 



HH 

Ta=25 < C 

Ta=-40 -85^ 





MIN. 

TYP. 

MAX. 

MIN. 

MAX. 





EOT 

- 

OTZOT, 

i— 

OT| ! ■ 

mm 


Output Transition Time 

t TLH 



4.5 

- 

mm 

mm 

a 1 

Wm 



^THL 



EOT 

- 

WEM 

hi 

| 

mm 





■H 

2.0 

- 

70 

150 

- 







4.5 

- 

20 

30 

- 

WM 


Propagation Delay Time 

t pLH 


■Ml 

6.0 

- 

15 . 

26 

- 

33 


(CK-Q, Q) 

t pHL 


■H 

HI 

- 

88 


- 






■wil 

EOT 

- 

25 


- 

48 





mm 

EOT 

- 

19 


- 

41 







■EOT 

■a 


■ 







WKm 


IH 




ns 

llitf r\iif m n o nln f ityio 

t pZL 




WEm 



m 



vJUtpUL Ej 113.1) IV lllUc 

t pZH 



EOT 

- 

mm 

165 

■EOT 

fclikW 





150 

4.5 

- 


33 

^^OT 

mm 






EOT 

- 

16 

28 

n 

HOT 






EOT 

■ 

OTI 

W?‘~M 

- 

155 


Output Disable time 

l pLZ 

R L =lk£2 

50 

EH 

I 

mm. 



31 



l pHZ 



EOT 

BBi 

Btfl 


- 

26 


Maximum Clock 




IH 

■■ 


~ 

KB 

- 


Frequency 

^MAX 


50 

i 

n 


_ 

H 

- 


Input Capacitance 

ClN 


- 

5 

10 

- 

10 


Output Capacitance 

iWfti 


- 

10 

- 

~ 

- 

PF 

Power Dissipation Capacitance 

K33Q1 


- 

54 

- 


- 



Note(l) Cpo is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

JoCfcpd'CpD • Vcc • f K +!(£ /8(per bit) 

And the total Cpp when n pcs. of Flip Flop operate can be gained by the following equation: 

Cpd( total) =39+15 • n 


HC-579 
















































TC74H CT564AP/AF 
TC74HCT574AP/AF 


OCTAL D-TYPE FLIP-FLOP WITH 3-STATE OUTPUT 
TC74HCT564AP/AF INVERTING 

TC74HCT574AP/AF NON-INVERTING 


The TC74HCT564A and HCT574A are high speed CMOS 
OCTAL FLIP-FLOPs with 3-STATE OUTPUT fabricated 
with silicon gate C 2 MOS technology. 

They achieve the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

Their inputs are compatible with TTL, NMOS, and 
CMOS output voltage levels. 

These 8-bit D-type flip-flops are controlled by a clock 
input (CK) and an output enable input (OE). 

The TC74HCT564A has inverting outputs, and the TC74 
HCT574A has non-inverting outputs. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed fjv^==62MHz(Typ.)at V<x=5V 

•Low Power Dissipation Icc~4/i A(Max.)at Ta=25 < 0 

• Compatible with TTL outputs Vjh = 2 V(Max.) 

Vju -0.8V(Min.) 

• Output Drive Capability 15 LSTTL Loads 

• Symmetrical Output Impedance **• 1 1 oh I -lot -6m A (Min,) 

• Balanced Propagation Delays tpLH ** tpHL 

• Pin and Function Compatible with 74LS564/574 



PIN ASSIGNMENT 



HC-580 

















TC74HCT564AP/AF 

TC74HCT574AP/AF 


IEC LOGIC SYMBOL 




















TC74HCT564AP/AF 

TC74HCT574AP/AF 


*500mW in the range of Ta= 
-40°C— 65°C. From Ta=65°C 
to85°C a derating factor of 
-10mW/ # C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

v cc 

4.5 - 5.5 

V 

Input Voltage 

V, N 

O-Vcc 

V 

Output Voltage 

v our 

' o — V cc 

V 

Operating Temperature 

T opr 

1 

•*. 

CD 

l 

CO 

CJ1 

°C 

Input Rise and Fall Time 

t r , t f 

0-500 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C “> 


UNIT 

HO 

mm 

mm'jm 




High-Level 

Input Voltage 

V, H 


mm 

M 


- 

1 

2.0 

■ 


Low-Level 

Input Voltage 

V,L 


111 

B 

■ 

0; 8 

- 


D 

High-Level 
Output Voltage 

VoH 

VlN = 
ViHorV| L 


nn 

. 4.4 

mm 

- 

4.4 

- 

V 

I oh =-6 mA 

m 

■1M 

4.31 

- 

4. 13 

- 




la =20 u A 

m 


0.0 

0.1 

- 

0.1 

V 

KEEa 

in 

- 



- 

H19 

3-State Output 
Off-State Current 

Iaz 

V]N — V ih orViL 

Vour =Vcc or GND 

5.5 




m 


U A 

Input Leakage Current 

I IN 



~ 

- 

±0.1 

- 



Quiescent Supply Current 

Icc 


El 

- 

- 


_ 

40.0 


PER INPUT: Vin=0.5V or2.4V 
OTHER INPUT:Vcc or GND 

5.5 

- 

- 

El 

- 

2.9 

mA 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

1 

0 

CTI 

1 

-3 

V 

DC Input Voltage 

V,N 

-0.5 ~Vcc+0.5 

V 

DC Output Voltage 

V OUT 

-0.5 ~Vcc+0.5 

V 

Input Diode Current 

IlK 

±20 

mA 

Output Diode Current 

*OK 

±20 

mA 

DC Output Current 

I OUT 

±35 

mA 

DC V^/Ground Current 

*CC 

±75 

mA 

Power Dissipation 

p d 

500(DIP)*/180(SOIC) 

mW 

Storage Temperature 

Tstg 

-65 -150 

°C 

Lead Temperature lOsec 

Tl 

300 

°C 
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TC74HCT564AP/AF 

TC74HCT574AP/AF 


TIMING REQUIREMENTS(lnput tr=t,=8n») 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta= 

25°C 

HESEiBEEia 


mem 

tYpT | 

LIMIT 

LIMIT 

Minimum Pulse Width 

*W(H) 


4.5 

- 

15 

19 


(CK) 

*W(L) 


5.5 

— 

14 

17 


Minimum Set-up Time 



4.5 

- 

15 

19 


(Dn) 



5.5 

— 

14 

17 

ns 

Minimum Hold Time 



4.5 

- 

0 

0 


(Dn) 



5.5 

- 

0 

0 


Clock Frequency 

f 


4.5 

5.5 

- 

31 

34 

25 

27 

MHz 


AC ELECTRICAL CHARACTERISTICS(lnput t r =t f =6ns) 


PARAMETER 

SYMBOL 

KiSSiUHHH 



Ta=25"'C 

usmEEsa 


EESBEEa 

wim 



mwjm 




Output Transition Time 

^TLH 


50 

4.5 

- 

7 

12 

- 

15 


t THL 


5. 5 


6 

11 


14 





50 

4.5 

- 

19 

30 

- 

38 


Propagation Delay Time 

^pLH 


5.5 

— 

16 

27 

— 

34 


(CK-Q, Q) 

t pHL 


150 

4.5 

- 

24 

40 

- 

48 





5.5 

— 

21 

35 

— 

44 


Output Enable time 

t pZL 

R L =lkQ 

50 

4.5 

5.5 

- 

19 

16 

30 

27 

- 

38 

34 

ns 

tpZH 

150 

4.5 

- 

24 

40 

- 

48 







5.5 


21 

35 

— 

44 


Output Disable time 

t pLZ 

R L = lk£2 

50 

4.5 

- 

19 

30 

- 

38 


t pHZ 

5. 5 


16 

27 


34 


Maximum Clock 

f MAX 


50 

4.5 

- 

50 

31 

- 

25 


Frequency 


5.5 

— 

60 

34 

— 

27 


Input Capacitance 

ClN 



5 

10 

- 

10 


Output Capacitance 

Colt 


- 

10 

- 

- 

- 

pF 

Power Dissipation Capacitance 

Cro(l) 

TC74HCT564A 


65 

- 

- 

- 

TC74HCT574A 


62 

- 

- 

- 



Note(l) Cpo is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

IcCLpd=CpD * V<x*f[X +1 <x /8(per bit) 

And the total Cpp when n pcs. of Flip Flop operate can be gained by the following equation: 
C PD (total)=51+14 • n( TC74HCT564A ) 

CpD(total)=47+15 • n(TC74HCT574A) 
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NOTES 



NOTES 



TC74HC590AP/AF 


8-BINARY COUNTER/REGISTER WITH 3-STATE OUTPUTS 


The TC74HC590A is a high speed CMOS 8-BIT COUNTER/ 
REGISTER fabricated with silicon gate C 2 MOS technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

The internal counter counts on the positive going edge of 

Counter Clock (CCK) when Counter Clock Enable 

(CCKEN) is low. When Counter Clear (CCLR) is low, the 
internal counter is cleared asynchronously to the clock. 

Data in the internal counter are loaded into the register 
at positive going edge of Register Clock (RCKJ^and the 
register outputs are countrolled by enable input (G) . 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed * f\lAX = 62MHz(Typ.)at Vcc=5V 

• Low Power Dissipation Ioc=4 // A(Max.)at Ta=25 c C 

• High Noise Immunity Vmh=Vml= 28% Vcc(Min.) 

• Output Drive Capability 15 LSTTL Loads For QA~QH 

10 LSTTL Loads For RCO 

• Symmetrical Output Impedance I Ioh I =IoL=6mA(Min.) 

ForQA-QH 

I Iqh 1 =IoL=4mA(Min.) 
For RCO 

• Balanced Propaation Delays tpLH^tpHL 

• Wide Operating Voltage Range Vcc(opr)=2V~6V 

• Pin and Function Compatible with 74LS590 



Qb i[] 


]16 Vcc 

QC 2[ 


]15 Qa 

Qd 3[ 


]l4 G 

Qe 4[ 


]13 RCK 

Of s[ 


]12 CCKEN 

Qq 6[ 


]11 CCK 

Qh 7[ 


[]10 CCLR 

GND 8[ 


]9 RCO 

(TOP VIEW) 


TRUTH TABLE 


INPUT 

FUNCTION 

G 

RCK 

CCLR 

CCKEN 

CCK 

H 

X 

X 

X 

X 

Q OUTPUTS DISABLE 

L 

X 

X 

X 

X 

Q OUTPUTS ENABLE 

X 

I 

X 

X 

X 

COUNTER DATA IS STORED INTO REGISTER. 

X 

\ 

X 

X 

X 

REGISTER STATE IS NOT CHANGED. 

X 

X 

L 

X 

X 

COUNTER CLEAR 

X 

x 

H 

L 

I 

ADVANCE ONE COUNT. 

X 

X 

H 

L 

1 

NO COUNT 

X 

X 

H 

H 

X 

NO COUNT 


X: Don' t care 

RCO=QA' • QB' • GC\* QD' • QE' • QF' • QG' • QH' 
(QA'~QH':lnternal outputs of the counter) 


HC-586 




TC74HC590AP/AF 
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TC74HC590AP/AF 


BLOCK 


DIAGRAM 


CCK 

CCLR 

CCKEN 


RCK 


G 



Qa Qb Qc Qd Qe Qf Qq Qh rcq 


OUTPUTS 


HC-589 




TC74HC590AP/AF 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5-7 

V 

DC Input Voltage 

V,N 

-0.5 -Vcc +0.5 

V' 

DC Output Voltage 

V OUT 

-0.5 -Vcc+0.5 

V 

Input Diode Current 

I.K 

±20 

mA 

Output Diode Current 

*OK 

±20 

mA 

DC Output Current ^ 

^OLT 

±25 

±35 

mA 

DC V^/Ground Current 

Icc 

±75 

mA 

Power Dissipation 

Pd 

500(DIP)./180(SOIC) 

mW 

Storage Temperature 

T s tg 

r -65 -150 

°C 

Lead Temperature lOsec 

T l 

300 



*500mW in the range of Ta= 
-40°C— 65 # C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2-6 

V 

Input Voltage 

Vjx 

0- Vcc 

V 

Output Voltage 

V OLT 

0-Vcc j 

V 

Operating Temperature 

Topr 

-40 - 85 

°c 

Input Rise and Fall Time 

tr, tf 

0 ~ 1000(Vcc=2.0V) 

0 ~ 500(Vcc=4.5V) 

0 ~ 400(Vcc=6.0V) 

ns 


DC ELECTRICAL CHARACTERISTICS 





SHU 

Ta=25*C 


UNIT 

ESS 




iotkib 

MAX. 

High-Level 

Input Voltage 

V 1H 

...... . 

wksm 

H 

1.5 

3.15 

4.2 

- 

H 

Ki 

H 

V 

Low-Level 

Input Voltage 

V 1L 


2.0 

4.5 

6.0 

H 


HXU 

m 



D 

High-Level 
Output Voltage 

Vqh 

V, N = 

ViHorV | L 

I OH =-20 n A 

2.0 

4.5 

6.0 

1.9 
4.4 

5.9 

wm 

PI 

- 

H 

- 

i 


RCO 

fPlBrTTTTn 

i 

■<ii 

■XU 

■MB 

W:i« 

“ 

Bi 

■HI 

— 

Qa^Qh 

I oh =-6 mA 
Ioh =-7. 8mA 

4.5 

6,0 

■SEl 

W71 

■ill 

mmi 


■m 

■n 

_ 

Low-Level 

Output Voltage 

Vql 

V, N = 

ViHorV il 

^OL “20 u A 

2.0 

4.5 

6.0 

- 

. 

0.1 

0.1 

0.1 

- 

m 

i 


RCO 


ana 

on 

_ 

§m 

mmm 

■ 

“ 

BUB 

Qa~Qh 

Iql= 6 mA 
Iol= 7. 8mA 

4.5 

6.0 



mm 

WlT3 

: 

Bill 

■ 

3-State Output 
Off-State Current 

l az 

■ 


u 


- 

1 

| 


B 

Input Leakage Current 

usm 

Vix =Vcc or GND 

EM 

■ 

- 

±0.1 

- 

■ 

Quiescent Supply Current 


ViN =Vcc or GND 


- 

- 

4.0 

- 

1 40.0 
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TC74HC590AP/AF 


TIMING REQUIRE MENTS( Input t r =t f =6ns) 


PARAMETER 

RVMRfH 

TEST CONDITION 


Ta= 

25°C 

Ta=-40 ~85‘t 

UNIT 


Ycc 

TYP. 

LIMIT 

LIMIT 

Minimum Pulse Width 

t\V(H) 


g 

- 

wmm 

■HpHjjl 


(CCK,RCK) 

t\V(L) 



- 




Minimum Pulse Width 




- 




(CCLR) 


KS9 

— 




Minimum Set-up Time 



2.0 

— 




(CCKEN-CCK) 

n 


4.0 

6.0 

- 



ns 

Minimum Set-up Time 

■ 


H 

- 



(CCK-RCK) 

D 


1 

- 








- 

■KM 



Minimum Hold Time 



mm 

- 

mm 







- 

■m 



Minimum Removal Time 



19 

- 

mmt 



(CCLR) 


9 

- 

— 






2.0 

- 


■■om 


Clock Frequency 

f 


£ r'm 

- 







ITB 

- 





HC-591 











AC ELECTRICAL CH AR ACTERISTICS(C L =15pF,V C c=5V,Ta=25°C) 



PARAMETER 


TEST CONDITION 


Propagation Delay Time 
(CCK-RCO) 

t pLH 

tpHL 



Propagation Delay Time 
(CCK-RCO) 

tpLH 



Maximum Clock Frequency 

f MAX 


32 



MAX. UNIT 


8 


min 



AC ELECTRICAL CH AR ACTE RISTICS(C L =50pF, Input t r =t f =6ns) 


PARAMETER 



Output Disable time 


Maximum Ciock Frequency imax 


Input Capacitance 


Power Dissipation Capacitance J C pd { 1 


Note(l) Cpd is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

rc> ’ v cc * f i\ +1 cc 
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TC74HC592P 


TC74HC592P 8-BIT BINARY COUNTER WITH INPUT REGISTER 

The TC74HC592 is a high speed CMOS 8-bit register/counter fabricated with silicon 
gate C 2 MOS technology. 

It achieve the high speed operation similar to equivalent LSTTL while maintaining the 
CMOS low power dissipation. 

The internal counter counts at positive edge of Counter Clock (CCK) when Counter Clock 
Enable (CCKEN) is held "L" level. 

If Counter clear (CCLR) is held "L", the internal counter is cleared asynchronous to 
clock. 

Input A ^H are loaded to register at positive edge of Regi ster Clock (RCK) , and 
register outputs are loaded to Counter when Counter Load (CLOAD) is held "L" level. 

All inputs are equipped with protection circuits against static discharge or transient 
excess voltage. 


FEATURES 


• High Speed f MAX =38MHz (Typ . ) at V CC =5V 

• Low Power Dissipation ICC=4yA(Max. ) at Ta=25°C 

• High Noise Immunity V NIH =V NIL =28% V cc (Min.) 

• Output Drive Capability 10 LSTTL Loads 

• Symmetrical Output Impedance .... | IohI =I 0L = 4mA(Min. ) 

• Balanced Propagation Delays t pLH* =5t pHL 

• Wide Operating Voltage Range v CC(°P r *)=2V ^ 6V 

• Pin and Function Compatible with LSTTL (74LS592) 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5 % 7 

V 

DC Input Voltage 

VlN 

-0.5^ Vcc+0 . 5 

V 

DC Output Voltage 

v OUT 

-0.5 'u V cc +0.-5 

V 

Input Diode Current 

I IK 

±20 

mA 

Output Diode Current 

I 0K 

±20 

mA 

DC Output Current 

I 0UT 

±25 

mA 

DC Vcc/G round Current 

I CC 

±50 

. J 

mA 

Power Dissipation 

Pd 

500* 

mW 

Storage Temperature 

T stg 

-65 ^ 150 

°C 

Lead Temperature lOsec 

Tl 

300 

°C 


* 500mW in the range of Ta=-40°C'^65°C and from Ta=65°C 
up to 85°C derating factor of -10mW/°C shall be applied 
until 300mW. 



B l[ 

PH 

]1« v co 

C 2 [ 


]l5 A 

D 3 [ 


]l4 CLOAD 

E 4 [ 


] 13 RCK 

F 5 [ 


] 12 CCKEN 

Q 6 [ 


]ll CCK 

H 7[ 


]l0 CCLR 

QND 8 £ 


] 9 RCO 


(TOP VIEW) 
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TC74HC592P 


TRUTH TABLE 



X: Don't care 

RCO=QA' • QB' • QC' • QD' • QE' • QF' • QG' • QH’ 

(QA ' ^ QH ' ; Internal outputs of the counter) 
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HC-595 















HC-596 



RESISTER DATA LOAD 

STORE TO COUNTER 


COUNTER CLEAR 


COUNT HOLD 


TC74HC592P 


INPUT and OUTPUT 

RECOMMENDED OPERATING CONDITIONS EQUIVALENT CIRCUIT 



PARAMETER 

SYMBOL 

LIMIT 

UNIT 

Supply Voltage 

v cc 

2^6 

V 

Input Voltage 

VlN 

0 % Vcc 

Output Voltage 

v OUT 

0 ^ Vcc 

Operating Temperature 

^opr 

-40 > 85 


Input Rise and Fall Time 

tr.tf 

CK1000(V C c= 2.0V) 
0 -v. 500(V C C=4.5V) 
0 ^ A00(Vcc=6.0V) 

g 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 

Vcc 

Ta=25°C 

Ta=-4CK85°C 

UNIT 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

VlH 


2.0 

4.5 

6.0 

1.5 

3.15 

4.2 

- 

; 

1.5 

3.15 

4.2 


V 

Low-Level 

Input Voltage 

VlL 


2.0 

4.5 

6.0 

- 

- 

0.5 

1.35 

1.8 

- 

0.5 

1.35 

1.8 

High-Level 

Output Voltage 

V 0H 

VlN=VlH 

or V IL 

I OH 20pA 

2.0 

4.5 

6.0 

1.9 

4.4 

5.9 

2.0 

4.5 

6.0 

- 

1.9 

4.4 

5.9 

“ 

T 0 H=-4mA 

I 0H =-5.2mA 

4.5 

6.0 

4.18 

5.68 

4.31 

5.80 

- 

4.13 

5.63 

_ 

_ 

Low-Level 

Output Voltage 

V 0 L 

V IN =V IH 

or V IL 

I OL =20 ^ jA 

2.0 

4.5 

6.0 

- 

0.0 

0.0 

0.0 

0.1 

0.1 

0.1 

- 

0.1 

0.1 

0.1 

Iql = ^ i ”A 

I 0 L=5.2mA 

4.5 

6.0 

- 

0.17 

0.18 

0.26 

0.26 

- 

0.33 

0.33 

Input Leakage 
Current 

X IN 

Vin=Vcc or GND 

6.0 

- 

- 

±0.1 

- 

±1.0 

yA 

Quiescent 

Supply Current 

I CC 

VlN = Vcc GND 

6.0 


- 

4.0 

- 

40.0 
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TC74HC592P 


AC ELECTRICAL CHARACTERISTICS (t r -t f -6ns, C L -50 P F) 


PARAMETER 


Output Transition Time 

t THL 

Propagation Delay Time t pLH 

(CCK - RCO) t pHL 

Propagation Delay Time t pLH 

(CLOAD - RCO) tp HL 

Propagation Delay Time t 

(CCLR - RCO) P 

Propagation Delay Time t pLH 

/TWW __ t CLOAD="L 

(RCK - RCO) t pHL 

Maximum Clock Frequency ^MAX 

Minimum Pulse Width ^(H) 

(CCK, RCK) t w(L) 

Minimum Pulse Width ^(L) 

(CCLR) 

Minimum Pulse Width 

, . fc w(L) 

(CLOAD) 

Minimum Removal Time 

Lrem 

(CCLR) 

Minimum Removal Time . 

t rem 

(CLOAD) 

Minimum Set-up Time 

(CCKEN - CCK) S 

Minimum Set-up Time t- 

L s 

(RCK - CLOAD) 

Minimum Set-up Time 
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■TC74HC592P 



AC ELECTRICAL CHARACTERISTICS (Continued) 


PARAMETER 



Minimum Hold Time 


Input Capacitance 


Power Dissipation 
Capacitance 


Note (1) : Cpj) is defined as the value of internal equivalent capacitance of IC which 
is calculated from the operating current consumption without load (refer to 
Test Circuit) . Average operating current can be obtained by the equation 
hereunder . ^ (Qpr . ) = CpD • V cc • f m + I cc 


SWITCHING CHARACTERISTICS TEST WAVEFORM 
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TC74HC595AP/AF/AFN 


8-BIT SHIFT REGISTER/LATCH (3-ST ATE) 


The TC74HC595A is a high speed 8-BIT SHIFT 
REGISTER/LATCH fabricated with silicon gate C 2 MOS 
technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

The TC74HC595A contains an 8-bit static shift register 
which feeds an 8-bit storage register. 

Shift operation is accomplished on the positive going 
transition of the SCK input. The output register is loaded 
with the contents of the shift register on the positive going 
transition of the RCK input. Since RCK and SCK signal 
are independent, parallel outputs can be held stable 
during the shift operation. And, since the parallel outputs 
are 3-state, it can be directly connected to 8-bit bus. This 
register can be used in serial-to-parallel conversion, data 
receivers, etc. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed fMAX=55MHz(Typ.)at Vcc=5V 

• Low Power Dissipation Icc=4# A(Max.)at Ta=25 < C 

• High Noise Immunity Vnih=Vnil= 28% Vcc(Min.) 

• Output Drive Capability 15 LSTTL Loads For QA~QH 

10 LSTTL Loads For QH’ 

• Symmetrical Output Impedance I Ioh I =IoL=6mA(Min.) 

ForQA-QH 

I Ioh I =IoL=4mA(Min.) 

For QH’ 

• Balanced Propaation Delays tpLH^tpHL 

• Wide Operating Voltage Range V(x(°pr)=2V— 6V 

• Pin and Function Compatible with 74LS595 




TRUTH TABLE 


INPUTS 

FUNCTION 

SI 

SCK 

SCLR 

RCK 

G 

X 

X 

X 

X 

H 

QA thru QH outputs disable 

X 

mi 

X 

X 

L 

QA thru QH outputs enable 

X 

X 

L 

X 

X 

Shift register is cleared. 

D 

S 

H 

D 

X 

First stage of S.R. becomes " L" . Other stages store the 
data of previous stage, respectively. 

H 

S 

H 

n 

a 

First stage of S.R. becomes *H". Other stages store the 
data of previous stage, respectively. 

X 

~L 

H 

X 

X 

State of S.R. is not changed. 


X 

mam 

_r 

mm 

S.R. data is stored into storage register. 


X 

mam 

X 

X 

Storage register state is not changed. 


X : DON'T CARE 
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TC74HC595AP/AF/AFN 


TIMING CHART 



HC-602 
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TC74HC595AP/AF/AFN 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

V CC 

-0.5-7 

V 

DC Input Voltage 

Vix 

-0.5 — V cc -r0.5 

\ T 

DC Output V oltage 

^' r ()LT 

-0.5 — V cc +0-5 

V 

Input Diode Current 

* IK 

±20 

mA 

Output Diode Current 

I(K 

±20 

mA 

DC Output Current \ 
\W\M\\) 

hlLT 

=2S 

±35 

mA 

DC V cc /Ground Current 

Icc 

±75 

mA 

Power Dissipation 

Pl> 

500(DIP)*/180(MFP) 

m\Y 

Storage Temperature 

Tstg 

-65 —150 

c C 

Lead Temperature lOsec 

Ti. 

300 

°C 

RECOMMENDED OPER ATI NG CONDI TTONS | 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

v cc 

2 - 6 

V 

Input Voltage 

V,x 

0 ~ v ct 

V 

Output Voltage 

V ()LT 

0 ~ v ct 

V 

Operating Temperature 

Topr 

-40 - 85 

°C 

Input Rise and Fall Time 

t r , tf 

0 ~ 1000(V ct .=2.0V) 

0 ~ 500(V a =4.5V) 

0 ~ 400(V CC =6.0V) 

ns 


DC ELECTRICAL CHARACTERISTICS 


*500mW in the range of Ta= 
-40T: — ■ 65°c. From Ta=65°C 
to 85°C a derating factor of 
”10m\V/°C shall be applied 
until 300m W. 


PARAMETER 

SYMBOL 

TEST CONDITION 



Ta=25°C ! 

Ta=-40 ~85°C 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V„, 


2.0 

4. 5 
6.0 

1.5 

3. 15 
4.2 

- 

- 

1. 5 

3.15 

4.2 

- 

V 

Low-Level 

Input Voltage 

V„. 


2.0 

4. 5 
6.0 

- 

- 

0.5 

1.35 

1.8 

- 

0.5 

1.35 

1.8 

V 

High- Level 
Output Voltage 

Vqi | 

V|x = 
VuiorV 

I oh =~20// A 

2.0 

4. 5 
6.0 

1.9 

4.4 

5. 9 

2.0 

4. 5 
6.0 

- 

1.9 

4.4 

5. 9 

- 

V 


Qii 

I OH =-4 mA 
Ion =_ 5. 2mA 

4.5 

6.0 

4.18 

5. 68 

4.31 

5. 80 

: 

4.13 

5. 63 

_ 

Q\~Q i i 

I ( „i =-6 mA 
Ion =-7. 8mA 

4.5 

6.0 

4. 18 

5. 68 

4.31 

5. 80 

_ 

4.31 

5. 63 

_ 

Low-Level 

Output Voltage 

V OL 

V IN 

v„ 

orV ||. 

I()l =20 p. A 

2.0 

4. 5 
6.0 

- 

0.0 

0.0 

0.0 

0.1 

0. 1 

0. 1 

- 

0.1 

0.1 

0. 1 

V 

Qii 

I()l.=4 mA 
Iol= 5. 2mA 

4. 5 
6.0 

_ 

0. 17 

0. 18 

0. 26 
0.26 

_ 

0.33 

0. 33 

Q \~Qm 

Iol —6 mA 
loi, =7. 8mA 

4. 5 
_6.iL 

: 

0. 17 

0. 18 

0.26 

0. 26 

: 

0. 33 

0. 33 

3-State Output 

Off -St ate Current 

\v. 

V|N — V ( n or Y„. 

V ()L T =V ct or GXD 

6.0 

- 

- 

--0. 5 

- 

±5.0 

u A 

Input Leakage Current 

I IN 

V|\ =\ T cc or GND 

6.0 

- 

- 

= 0. 1 

- 

±1.0 

Quiescent Supply Current 

Icc 

V|\ =\ T cc or GND 

- 

- 

- 

4.0 

- 

40.0 


HC-604 



TC74HC595 AP/AF/ AF N 


TIMING REQUIREMENTS(lnput t r =t ( =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta= 

25°C 

Ta=-40 ~85°C 

UNIT 

Vcc 

TYP. 

LIMIT 

LIMIT 

Minimum Pulse Width 

km) 


2.0 

- 

75 

95 


(SCK,RCK) 


4-5 

6.0 

- 

15 

13 

19 

16 


Minimum Pulse Width 

tW(L) 


2.0 

- 

75 

95 


(SCLR) 


4.5 

6.0 

- 

15 

13 

19 

16 


Minimum Set-up Time 

ts 


2.0 

- 

50 

165 


(SI-SCK) 


4-5 

6.0 

- 

10 

9 

13 

11 


Minimum Set-up Time 



2.0 

- 

75 

95 


(SCK-RCK) 

ts 


4. 5 
6.0 

- 

15 

13 

19 

16 

ns 

Minimum Set-up Time 



2.0 

— 

100 

125 


(SCLR-RCK) 

Is 


4. 5 
6.0 

- 

20 

17 

25 

21 





2.0 

- 

0 

0 


Minimum Hold Time 

th 


4.5 

- 

0 

0 





6.0 

- 

0 

0 


Minimum Removal Time 



2.0 

- 

50 

65 


(SCLR) 

^rem 


4.5 

6.0 

- 

10 

9 

13 

11 





2.0 

- 

6 

5 


Clock Frequency 

f 


4.5 

- 

30 

25 

MHz 




6.0 

- 

35 

28 



HC-605 




TC74HC595AP/AF/AF N 


AC ELECTRICAL CHARACTERISTICS(C L =15pF,V cc =6V,Ta=25°C) 


PARAMETER 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Output Transition Time 

(Qif) 

tTLH 

tTHL 


- 

4 

8 

ns 

Propagation Delay Time 
(SCK-Qh’) 

tpLH 

tpHL 


- 

12 

21 

Propagation Delay Time 
(SCLR-Qh’) 

Wi 

l pHL 


- 

15 

30 

Maximum Clock Frequency 

fMAX 


35 

n , 

- 

MHz 


AC ELECTRICAL CHARACTERISTICS(C L =50pF, Input t r =t,=6ns) 


PARAMETER 

SYMBOL 

TEST 



Ta=25°C 

Ta=-40 ~85°C 

UNIT 

CONDITION 

CL 

V C c 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Output Transition Time 
(Qn) 

tTLH 

tTHL 


50 

2.0 

4.5 

6.0 

- 

25 

7 

6 

60 

12 

10 

- 

75 

15 

13 

ns 

Output Transition Time 
(Qh’) 

tTLH 

tTHL 


50 

2.0 

4.5 

6.0 

- 

30 

8 

7 

75 

15 

13 

- 

95 

19 

16 

Propagation Delay Time 
(SCK-Qh') 

tpLH 

tpHL 


50 

2.0 

4.5 

6.0 

- 

45 

15 

13 

125 

25 

21 

- 

155 

31 

26 

Propagation Delay Time 
(SCLR-Q h ’) 

tpLH 

tpHL 


50 

2.0 

4.5 

6.0 

- 

60 

18 

15 

175 

35 

30 

- 

220 

44 

37 

Propagation Delay Time 
(RCK-Qn) 

tpLH 

tpHL 


50 

2.0 

4.5 

6.0 

- 

60 

20 

17 

150 

30 

26 

- 

190 

38 

32 

150 

2.0 

4.5 

6.0 

- 

75 

25 

22 

190 

38 

32 

- 

240 

48 

41 

Output Enable time 

tpZL 

tpZH 

R L = lkQ 

50 

2.0 

4.5 

6.0 

- 

45 

15 

13 

135 

27 

23 

- 

170 

34 

29 

150 

2.0 

4.5 

6.0 

- 

60 

20 

17 

175 

35 

30 

- 

220 

44 

37 





2.0 

- 

30 

150 

- 

190 


Output Disable time 

tpLZ 

R L =lkQ 

50 

4.5 

- 

15 

30 

- 

38 



tpHZ 



6.0 

- 

14 

26 

- 

33 






2.0 

6 

17 

- 

5 

- 


Maximum Ciock Frequency 

f.MAX 


50 

4.5 

30 

50 

- 

25 

- 

MHz 





6.0 

35 

59 

- 

28 

- 


Input Capacitance 



- 

5 

10 

- 

10 

pF 

Power Dissipation Capacitance 

CPD(l) 


- 

184 

- 

- 



Note(l) Cpd is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 


kc PD * v oc * f IN OC 
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TC74HC597AP/AF 


8-BIT LATCH/SHIFT REGISTER(3-ST ATE) 

The TC74HC597A is a high speed CMOS 8-BIT 
PARALLEL-IN/SERIAL-IN SERIAL-OUT LATCH/ 
SHIFT REGISTER fabricated with silicon gate C 2 MOS 
technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

It consists of an 8-bit data register feeding an 8-bit 
shift register. The parallel data on the A~H inputs is 
stored in the input register on the positive going transition 
of RCK. When the SLOAD input is held low, the input 
register data is passed into the shift registers. When 
SLOAD input is held high, the serial data input (SI). is 
enabled and the eight flip-flops perform serial shifting oh 
the positive transition of SCK. A direct clear input (SCLR) 
sets the 8-bit shift register to zero. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed IviAX = 60MHz(Typ.)at Vcc=5V 

• Low Power Dissipation I C C=4// A(Max.)at Ta=2fL°C 

• High Noise Immunity V\-jh =V\il 28% V<x(Min.) 

• Output Drive Capability 10 LSTTL Loads 

• Symmetrical Output Impedance *** | Iqh I ~IoL~4mA(Min.) 

• Balanced Propagation Delays t p m % tpHL 

• Wide Operating Voltage Range ••• V^c (opr)=2V~6V 

• Pin and Function Compatible with 74LS597 



B If 

r— 

]16 V cc 

C 2[ 


3 15 A 

D 3 [ 


]14 SI 

E *Z 


] 13 SLOAD 

F 5[ 


3 12 RCK 

G 6[ 


]11 SCK 

H 7C 


]10 SCLR 

GND 8[ 


]9 QH- 

(TOP VIEW) 


TRUTH TABLE 


INPUTS 

FUNCTION 

Lsi 

SCK 

SCLR 

SLOAD 

RCK 

ma 

ma 

L 

H 

ma 

S. R. is cleared to “L" 

m 

mm 

H 

L 

ma 

Input register data is stored into S. R. 

D 

H 


H 

X 

First stage of S. R. become "L". Other stages store the data of previous 
stage, respectively. 





D 

First stage of S. R. become *H*. Other stages store the data of previous 
stage, respectively. 

■ 


H 

H 

ma 

State of S. R. is not changed. 

mm 

ma 

X 

X 

mm 

Input data on A— H line is stored into input register 

ma 

X 

X 

X 

X 

Storage register state is not changed. 


X : DON'T CARE 


HC-607 

















TC74HC597AP/AF 



IEC LOGIC SYMBOL 



HC-608 








TC74HC597AP/AF 


SYSTEM DIAGRAM 











TC74HC597AP/AF 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5-7 

V 

DC Input Voltage 

V,N 

-0.5 ~V cc +0.5 

V 

DC Output Voltage 

Volt 

-0.5 ~V cc +0.5 

V 

Input Diode Current 

J !K 

±20 

mA 

Output Diode Current 

^OK 

±20 

mA 

DC Output Current 

*01T 

±25 

mA 

DC V cc /Ground Current 

Icc 

. .. ±50 ; 

mA 

i 

Power Dissipation 

Pd 

500(DIP)*/180(FMP) | 

mVV 

Storage Temperature 

Tstg 

-65 -150 

°c 

Lead Temperature lOsec 

T L 

300 

°c 


*500mW in the range of Ta= 
-40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2 - 6 

V 

Input Voltage 

V,x 

o ~~ v cc 

V 

Output Voltage 

Volt 

o ~~ Vcc 

V 

Operating Temperature 

Topr 

-40 - 85 ! 

°c 

Input Rise and Fall Time 

t r , tf 

0 ~ 1000(V CC =2.0V) 

0 ~ 500(V CC =4.5V) 
o ~ 40o(v cc =6.ov) 

ns 

i 

1 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 ~85°C 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V, H 


2. 0 
4.5 
6.0 

1.5 

3. 15 
4.2 

- 

~ 

1.5 

3.15 

4.2 

- 

V 

Low-Level 

Input Voltage 

V,L 


2.0 

4.5 

6.0 

- 

- 

0.5 

1.35 

1.8 

- 

0.5 

1.35 

1.8 

V 

High-Level 
Output Voltage 

Voh 

V|\- = 
V| H orVn. 

I oh =-20// A 

2.0 

4.5 

6.0 

1.9 
4.4 

5.9 

2.0 

4.5 

6.0 

- 

1.9 
4.4 

5.9 

- 

V 

I OH =- 4 mA 
Ioh =-5. 2mA 

4.5 

6.0 

4.18 

5.68 

4.31 

5.80 

_ 

4.13 

5. 63 

_ 

Low-Level 

Output Voltage 

Vql 

V,x = 
V|norV, L 

Iql "20 //A 

2.0 

4.5 

6.0 

- 

0.0 

0.0 

0.0 

0.1 

0.1 

0. 1 1 

- 

0.1 

0.1 

0.1 

V 

I CH. =4 mA 

I ol =5. 2mA 

4.5 

6.0 

: 

0. 17 

0. 18 

0.26 

0.26 

: 

0. 33 

0. 33 

Input Leakage Current 

I IN 

Vjx =V CC or GND 

6.0 

- 

- 

±0.1 

- 

±1.0 

U A 

Quiescent Supply Current 

Icc 

Vjx ^V^ or GND 

6.0 

- 

- 

4.0 

- 

40.0 


HC-610 






TC74HC597AP/AF 


TIMING REQUIREMENTS (Input t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 ~85T: 

UNIT 

Vcc 

TYP. 

LIMIT 

LIMIT 

Minimum Pulse Width 
(SCK, RCK) 

t\VOI) 

two.) 


2.0 

4.5 

6.0 

- 

75 

15 

13 

95 

19 

16 

ns 

Minimum Pulse Width 
(SCLR) 

t\V(D 


2.0 

4.5 

6.0 

- 

75 

15 

13 

95 

19 

16 

Minimum Pulse Width 
(SLOAD) 

t\Y(L) 


2.0 

4.5 

6.0 

- 

75 

15 

13 

95 

19 

16 

Minimum Set-up Time 
(RCK-SLOAD) 

ts 


2.0 

4.5 

6.0 

- 

100 

20 

17 

125 

25 

21 

Minimum Set-up Time 
(SI-SCK) 

t s 


2.0 

4.5 

6.0 

- 

75 

15 

13 

95 

19 

16 

Minimum Set-up Time 
(PI-RCK) 

ts 


2.0 

4.5 

6.0 

- 

75 

15 

13 

95 

19 

16 

Minimum Hold Time 

th 


2.0 

4.5 

6.0 

- 

0 

0 

0 

0 

0 

0 

Minimum Removal Time 
(SCLR, SLOAD) 

trem 


2.0 

4.5 

6.0 

- 

75 

15 

13 

95 

19 

16 

Clock Frequency 

f 


2.0 

4.5 

6.0 

- 

6 

30 

35 

5 

24 

28 

MHz 


AC ELECTRICAL CHARACTERISTICS(C L =15pF,V cc =5V,Ta=25'C) 


PARAMETER 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Output Transition Time 

tTLH 

Hhl 


- 

5 

8 

ns 

Propagation Delay Time 
(SCK-QH’) 

tpLH 

tpHL 


- 

16 

25 

Propagation Delay Time 
(SCLR-QH’) 

tpLH 

tpHL 


- 

20 

32 

Propagation Delay Time 
(SLOAD-QH’) 

tpLH 

tpHL 


- 

18 

30 

Propagation Delay Time 
(RCK-QH’) 

tpLH 

tpHL 

SLOAD =“L" 

- 

25 

37 

Maximum Clock Frequency 

f\lAX 


30 

59 

- 



HC-611 







TC74HC597AP/AF 


AC ELECTRICAL CHARACTERISTICS(C L =50pF,lnput t r =t, =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 ~85°C 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Output Transition Time 

t TLH 
t TML 


2.0 

4.5 

6.0 

- 

32 

8 

7 

75 

15 

13 

- 

95 

19 

16 

. 

ns 

Propagation Delay Time 
(SCK-QH’) 

t I)LH 

tpHL 


2.0 

4.5 

6.0 


78 

20 

16 

145 

29 

25 

- 

180 

36 

31 

Propagation Delay Time 
(SCLR-QH’) 

t pLH 

t pHL 


2.0 

4.5 

6.0 

- 

90 

24 

20 

175 

35 

30 

- , 

220 

44 

37 

Propagation Delay Time 
(SLOAD-QH’) 

t PLH 1 
tpHL ; 


2.0 

4.5 

6.0 

“ 

i ~~ 

80 

22 

18 

175 

35 

30 

- 

220 

44 

37 

Propagation Delay Time 
(RCK-QH’) 

t PlJI 

tpHL 

SLOAD = “ L ” 

2.0 

4.5 

6.0 

.. 1 

112 

30 

24 

210 

42 

36 

- 

265 

53 

45 

Maximum Clock 
Frequency 

f\tAX 

_ _ _ ' 

2.0 

4.5 

6.0 

6 

30 

35 

12 

48 

50 

- 

5 

24 

28 

- 

MHz 

Input Capacitance 

C ix 


- 

5 

10 

- 

10 

P F 

Power Dissipation Capacitance 

Cpo(l) 


- 

60 

- 

- 

- 


Note(l) C pQ is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

1 CCbpi) =C ro • V CC • f L\ +I CC 


HC-612 




TC74HC620AP/AF 

TC74HC623AP/AF 


OCTAL BUS TRANSCEIVER 
TC74HC620AP/AF 3-STATE, IN VERTING 
TC74HC623AP/AF 3-STATE, NON-INVERTING 


The TC74HC620A and TC74HC623A are high speed 
CMOS QUAD TRANSCEIVERS fabricated with silicon 
gate C 2 MOS technology. 

They achieve the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low 
power dissipation. 

These ICs are intended for two-way asynchronous 
communication between data buses, and direction of data 
transmission is det ermined by GAB, GBA. 

GAB and GBA inputs are equipped with protection 
circuits against static discharge or transient excess voltage. 

FEATURES: 

• High Speed tpd=10ns(typ.)at Vcc=5V 

• Low Power Dissipation Icc = 4A A(Max.)at Ta=25 c C 

• High Noise Immunity Vxih=V\u= 28% V<x(Min.) 

• Output Drive Capability 15 LSTTL Loads 

•Symmetrical Output Impedance I Ioh i=IoLT6mA(Min.) 

• Balanced Propagation Delays — tpLH^tpHL 

• Wide Operating Voltage Range Vcc (opr ) =2V~6V 

• Pin and Function Compatible with 74LS620.623 



1) Do not apply a signal to any 
bus terminal when it is in the out 
put mode. Damage may result. 

2) All floating (high impedance) 
bus terminals must have their 
input levels fixed by means of pull 
up or pull down resistors or bus 
terminator IC’s such as the 
TOSHIBA TC40117BP. 


PIN ASSIGNMENT (TOP VIEW) 

TC74HC620A TC74HC623A 


19 GBA 
18 B 1 
17 B 2 
16 B 3 
15 B 4 
14 B 5 
13 B 6 
12 B 7 
11 B 8 


GAB 1 
A 1 2 

A 2 
A3 
A4 
A5 
A6 
A 7 8 
A 8 9 
GND 10! 






Cyc^ : 

Cyc*^- 

Cycs=- 

Cs dE 


1^4 


PP4 




20 V cc 
t] 19 GBA 








^4 


3 18 B1 
3 17 B2 
3 16 B3 
315 B4 
3 14 B5 
313 B 6 
'312 B7 
Dll B8 


GAB 1 
A 1 2 

A 2 3 
A3 4 
A 4 5 
A5 6 
A6 7 
A 7 8 
A8 9 

GND 10 13 








M'S 








CyPf; 




^P4 




Cyc^ 






F^4 


4^4 


^4 


HC-613 






TC74HC620AP/AF 

TC74HC623AP/AF 


IEC LOGIC SYMBOL 



TRUTH TABLE 


mpuTS 

FUNCTION 

OUTPUTS | 

GAB 

GBA 

A BUS 

B BUS 

HC620A 

HC623A 

L 

L 


INPUT 

A=B 

A=B 

H 




B-A 

B=A 

■B 



Z 

Z 


L 


Z 

z 


Z:High Impedance 


HC-614 






TC74HC620AP/AF 

TC74HC623AP/AF 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5-7 

V 

DC Input Voltage 

V IN 

-0.5 ~V cc +0-5 

V 

DC Output Voltage 

V OUT 

-0.5 ~V cc +0.5 

V 

Input Diode Current 

I|K 

±20 

mA 

Output Diode Current 

*OK 

±20 

mA 

DC Output Current 

^OUT 

±35 

mA 

DC VQQ/Ground Current 

*CC 

±75 

mA 

Power Dissipation 

P D 

500(DIP)*/180(SOIC) 

mW 

Storage Temperature 

Tstg 

-65 -150 

°C 

Lead Temperature lOsec 


300 

°c 


*500mW in the range of Ta= 
-40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2 - 6 

V 

Input Voltage 

V |N 

o ~~ v cc 

V 

Bus Terminal Voltage 

V,/o 

0 ~ V CC 

V 

Operating Temperature 

Topr 

-40 - 85 

°c 

Input Rise and Fall Time 

■ 

t r , tf 

0 ~ 1000(V CC =2.0V) 

0 ~ 500(V CC =4.5V) 

0 ~ 400(V CC =6.0V) 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 ~85‘£ 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V !H 


2.0 

4.5 

6.0 

1.5 

3. 15 
4.2 

- 

- 

1.5 

3.15 

4.2 

~ 

V 

Low-Level 

Input Voltage 

V,L 


2.0 

4.5 

6.0 

- 

- 

0.5 

1.35 

1.8 

- 

0.5 

1.35 

1.8 

V 

High-Level 
Output Voltage 

V OH 

V|N = 
V :H orV, L 

I oh =—20// A 

2.0 

4.5 

6.0 

1.9 
4.4 

5.9 

2.0 

4.5 

6.0 

- 

1.9 
4.4 

5.9 

- 

V 

I OH =-6 raA 

I OH =~7. 8mA 

4.5 

6.0 

4. 18 

5. 68 

4.31 

5. 80 

_ 

4. 13 

5. 63 

_ 

Low-Level 

Output Voltage 

VOL 

V,x = 

V| H orV IL 

lot =20 u A 

2.0 

4.5 

6.0 

- 

0.0 

0.0 

0.0 

0.1 

0. 1 

0. 1 

- ! 

0.1 

0. 1 

0. 1 

V 

I<x =6 mA 
la. =7. 8mA 

4.5 

6.0 

_ 

0. 17 1 
0.18 

0. 26 

0. 26 

_ 

0.33 

0. 33 

3 -State Output 
Off-State Current 

Iqz 

V ix = V , H or V 1L 

Vout =Vcc or GND 

6.0 

- 

- 

±0.5 

- 

±5.0 

fi A 

Input Leakage Current 

I IX 

Vj\ =Vcc or GND 

6.0 

- 

- 

±0.1 

- 

±1.0 

Quiescent Supply Current 

*cc 

V, N =Vcc or GND 

6.0 

- 

- 

4.0 

- 

40.0 


HC-615 






TC74HC620AP/AF 

TC74HC623AP/AF 


AC ELECTRICAL CHARACTERISTICS(C L =50pF, Input t r =t f =6ns) 


PARAMETER 

SYMBOL 


i 



Ta=25‘C 

Ta=-40 ~85 < t 

UNIT 


■39 

MSI 


TYP. 


MIN. 

MAX. 

Output Transition Time 

Itlh 

fcTHL 


50 



2.0 

4.5 

6.0 

B 


H 


75 

15 

13 







EQj 

- 




125 



fc pLH 



50 

4.5 

- 




25 


Propagation Delay Time 


TC74HC620A 



6.0 

— 

_ a 



21 





2.0 

- 

mm 

140 


175 



tpHL 



150 

B 

_ 

rntm 


: 

35 

30 







BO 

B| 



- 

105 



l pLH 



50 

BO 




— 

21 


Propagation Delay Time 

TC74HC623A 




WBm 



- 

18 

ns 




io 

mam 



- 

155 


t pHL 



150 

mm 




- 

31 







mu 



- 

26 







2.0 

- 

48 

150 

- 

190 


3 -State Output 

tpZL 

R L =lkQ 


50 

4.5 

6.0 

— 

19 

16 

30 

26 

_ 

38 

33 


Enable Time 




2.0 

- 

61 

190 

- 

240 



tpZH 

: 


150 

4.5 

- 

24 

38 

- 

48 







6.0 


20 

32 

- 

41 


3“State Output 

Disable Time 

tpLZ 

tpHZ 

Rl= 1 kQ 

50 

2.0 

4.5 

6.0 


45 

20 

18 

150 

30 

26 

- 

190 

38 

33 


Input Capacitance 

ClN 

GAB,GBA 

- 

5 

10 

- 

10 


Bus Input Capacitance 

Ci/o 

An, Bn 

- 

13 

- 

- 

- 

pF 

Power Dissipation Capacitance 


TC74HC620A 

- 

31 

- 

- 


TC74HC623A 

- 

34 

- 

- 

- 



Note(l) Cpd is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

Icctpd = CpD * Vcc* f IN +IqC /8(per bit) 
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TC74HC646AP 

TC74HC648AP 


OCTAL BUS TRANSCEIVER/REGISTER 
TC74HC646AP NON-I N VERTI NG 
TC74HC648AP INVERTING 


The TC74HC646A/648A are high speed CMOS OCTAL 
BUS TRANSCEIVER/REGISTERs fabricated with 
silicon gate C 2 MOS technology. 

They achieve the high speed operation similar to 
equivalent LS.TTL while maintaining the CMOS low power 
dissipation. 

These devices are bus transceivers with 3-state outputs, 
D-type flip-flops, and control circuitry arranged for 
multiplexed transmission of data directly from the 
internal registers. 

When the direction input (DIR) is held high, the A1 
thru A8 become inputs and the B1 thru B8 become 
outputs. When the DIR input is held low, the A1 thru A8 
become outputs andjdie B1 thru B8 become inputs. 

The enable input G is held high, both the A Bus and B 
Bus become high impedance. 

The select inputs (SAB, SB A) can multiplex stored and 
real-time (transparent mode) data. 

Data on the A Bus or B Bus can be clocked into the 
registers on the positive going transition of either CAB or 
CBA clock inputs, respectively. 

The TC74HC646A is a non -inverting output type while 
the TC74HC648A is of the inverting output type. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed f^x = 73MHz(typ.)at V CC =5V 

• Low Power Dissipation Icc = 4# A(Max.)at Ta=25°C 

• High Noise Immunity Vnih = V^il 28% V<x(Min.) 

• Output Drive Capability 15 LSTTL Loads 

• Symmetrical Output Impedance ••• | Iqh | =IoL = 6mA(Min.) 

• Balanced Propagation Delays t P LH 4=5 t P HL 

• Wide Operating Voltage Range ••• Vcc (opr.)=2V~ 6V 

• Pin and Function Compatible with 74LS646/648. 


IEC LOGIC SYMBOL 




CAB 1 [ 

— v^-i 

] 24 Vcc 

SAB 2 [ 


]23 CBA 

DIR 3 [ 


] 22 SB A 

A1 4 [ 


]21 G 

A2 5 [ 


]20 B1 

A3 6 [ 


D 19 82 

A4 7 [ 


□ 18 B3 

A5 8 [ 


] 17 B4 

A6 9 [ 


]16 B5 

A7 10 [ 


]15 B6 

A8 1l[ 


]14 B7 

GND 12[ 


] 13 B8 


(TOP VIEW) 



APPLICATION NOTES 


1) Do not apply a signal to any 
bus terminal when it is in the out 
put mode. Damage may result. 

2) All floating (high impedance) 
bus terminals must have their 
input levels fixed by means of pull 
up or pull down resistors or bus 
terminator IC’s such as the 
TOSHIBA TC40117BP. 


HC-617 








TC74HC646AP 

TC74HC648AP 


TRUTH TABLE 


TC74HC646A (The truth table for TC74HC648A is the same, but with the outputs inverted) 


Function 



The output functions of A and B Busses 
are disabled. 


Both A and B Busses are used as inputs to the 
internal flip-flops. Data on the Bus will be 
stored on the rising edge of the Clock. 


The data on the A bus are displayed on the B 
bus. 


The data on the A Bus are displayed on the B 
Bus, and are stored into the A storage flip-flops 
on the rising edge of CAB. 


The data in the A storage flip-flops are displayed on 
the B Bus. 


The data on the A Bus are stored into the A storage 
flip-flops on the rising edge of CAB, and the stored 
data propagate directly onto the B Bus. 


The data on the B bus are displayed on the A 
bus. 


The data on the B Bus are displayed on the A 
Bus, and are stored into the B storage flip-flops 
on the rising edge of CBA. 


The data in the B storage flip-flops are displayed on 
the A Bus. 


The data on the B Bus are stored into the B storage 
flip-flops on the rising edge of CBA, and the stored 
data propagate directly onto the A Bus. 


Notes: X: Don't Care 

Qn:The data stored into the internal flip-flops by most recent low to high transition of the 
clock inputs. 

Z: High Impedance ___ 

• The clocks are not internally gated with either G or DIR. Therfore, data on the A and/or 
B Busses may be clocked into the storage flip-flops at any time. 
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TC74HC646AP 
“ TC74HC648AP 


TIMING CHART 


TC74HC646A 


A : Input 
B : Output 


Z : High Impedande 


wss//s//a 



A : Output 
B : Input 


NoteiThe timing chart forTC74HC648A is the same, but with the outputs inverted 


SYSTEM D AGRAM 
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TC74HC646AP 

TC74HC648AP 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vex: 

-0.5-7 

V 

DC Input Voltage 

V,N 

-0.5 ^££+0.5 

V 

DC Output Voltage 

V OLT 

-0.5 ~V cc +0.5 

V 

Input Diode Current 

I.K 

±20 

mA 

Output Diode Current 

J OK 

±20 

mA 

DC Output Current 

^OUT 

±35 

mA 

DC V^/Ground Current 

*CC 

±75 

mA 

Power Dissipation 

Pd 

500(DIP)* 

mW 

Storage Temperature 

Tstg 

-65 -150 

°C 

Lead Temperature lOsec 

Tl 

300 

°C 


*500mW in the range of Ta= 
-40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2 - 6 

V 

Input Voltage 

V,N 

o ~ v cc 

V 

Output Voltage 

^OUT 

0 ~ V CC 

V 

Operating Temperature 

Topr 

-40 - 85 

°c 

Input Rise and Fall Time 

tr, tf 

0 ~ 1000(V CC =2.0V) 

0 ~ 500(V CC =4.5V) 

0 ~ 400(V CC =6.0V) 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 — 85°C i 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V IH 


2.0 

4.5 

6.0 

1.5 

3. 15 
4.2 

- 

- 

1.5 

3.15 

4.2 

- 

V 

Low-Level 

Input Voltage 

V 1L 


2.0 

4.5 

6.0 

_ 

~~ 

0.5 

1.35 

1.8 

- 

0.5 

1.35 

1.8 

V 

High-Level 
Output Voltage 

VOH 

V| N = 
Vi H orV IL 

I oh -~20 u A 

2.0 

4.5 

6.0 

1.9 
4.4 

5.9 

2.0 

4.5 

6.0 

- 

1.9 
4.4 

5.9 


V 

I OH mA 

I OH =~7. 8mA 

4.5 

6.0 

4.18 

5.68 

4.31 

5.80 


4.13 

5. 63 

— 

Low-Level 

Output Voltage 

VOL 

V,N = 
V IH °rV IL 

Iql = 20 u A 

2.0 

4.5 

6.0 

- 

0.0 

0.0 

0.0 

0. 1 

0.1 

0.1 

- 

0.1 

0.1 

0.1 

V 

Iol =6 mA 
lot =7. 8mA 

4.5 

6.0 

_ 

0. 17 
0.18 

0. 26 

0. 26 

_ 

0. 33 

0. 33 

3-State Output 
Off-State Current 

Ice 

v IN = V IH or V | L 

VooT = Vcc or GND 

6.0 

- 

- 

±0.5 

- 

±5.0 

uA 

Input Leakage Current 

I in 

V, N = Vcc or GND 

6.0 

- 

- 

±0.1 

- 

±1.0 

Quiescent Supply Current 

he 

Vjx =Vcc or GND 

6.0 

- 

- 

4.0 

- 

40.0 


HC-620 






TC74HC646AP 

TC74HC648AP 


TIMING REQUIREMENTS (Input t r = t, = 6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta= 

25^ 

Ta=-40 -85^ 


Vcc 

TYP. 

LIMIT 

LIMIT 

Minimum Pulse Width 
(CLOCK) 

tw(L) 

tw(H) 


2.0 

4.5 

6.0 

- 

75 

15 

13 

95 

19 

16 





2.0 

- 

50 

65 


Minimum Set-up Time 

ts 


4.5 

- 

10 

13 

ns 




6.0 

- 

9 

11 





2.0 

- 

5 

5 


Minimum Hold Time 

th 


4.5 

- 

5 

5 





6.0 

- 

5 

5 





2.0 

- 

6 

5 


Clock Frequency 

f 


4.5 

- 

31 

25 

MHz 




6.0 | 

- 

36 

29 



AC ELECTRICAL CH ARACTERISTICS(lnput t r =t f =6n$) 


PARAMETER 

SYMBOL 

TEST 


Ta=25°C 

Ta=-40 ~85°C 

UNIT 

CONDITION 

CL 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Output Transition Time 

t TLU 

Ithl 


50 

2.0 

4.5 

6.0 

- 

25 

7 

6 

60 

12 

10 

- 

75 

15 

13 

ns 

Propagation Delay Time 

(BUS-BUS) 

tpLH 

tpHL 


50 

2.0 

4.5 

6.0 

- 

74 

21 

18 

150 

30 

26 

- 

190 

38 

32 

150 

2.0 

4.5 

6.0 

- 

91 

26 

22 

190 

38 

32 

- 

240 

48 

41 

Propagation Delay Time 

(CAB,CBA--BUS) 

tpLH 

tpHL 


50 

2.0 

4.5 

6.0 

- 

98 

28 

24 

210 

42 

36 


265 

53 

45 

150 

2.0 

4.5 

6.0 

- 

116 

33 

28 

250 

50 

43 


315 

63 

54 

Propagation Delay Time 

(SAB,SBA-BUS) 

1'pLH 

tpHL 


50 

2.0 
4.5 
6.0 ! 

- 

81 

23 

20 

170 

34 

29 

- 

215 

43 

37 

150 

2.0 

4.5 

6.0 

- 

98 

28 

24 

210 

42 

36 

- 

265 

53 

45 

Output Enable time 

(G.DIR-BUS) 

tpZL 

tpZH 

R L =lkQ 

50 

2.0 

4.5 

6.0 

- 

84 

24 

20 

175 

35 

30 

- 

220 

44 

37 

150 

2.0 

4.5 

6.0 

- 

102 

29 

25 

215 

43 

37 

- 

270 

54 

46 

Output Disable time 
(G.DIR-BUS) 

tpLZ 

tpHZ 

R L = 1 kQ 

50 

2.0 

4.5 

6.0 

- 

60 

23 

20 

175 

35 

30 

- 

220 

44 

37 
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TC74HC646AP 

TC74HC648AP 


AC ELECTRICAL CH ARACTERISTICS(lnput t r =tf=6ns)(Cont’d) 


PARAMETER 

SYMBOL 

TEST 



Ta=25°C 

Ta=-40-85°C 

UNIT 

CONDITION 

CL 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 





2.0 

- 

19 

6 

- 

5 


Maximum Clock Frequency 

^MAX 


50 

4.5 

- 

67 

31 


25 

MHz 





6.0 

— 

79 

36 


29 


Input Capacitance 

ClN 


- 

5 

10 

- 

10 


Output Capacitance 

Cout 


- 

13 

- 

- 

- 

pF 

Power Dissipation Capacitance 

c ro 

(& i ) 

- 

39 

- 

- 

- 



Note(l) Cpo is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

I<X6pd = CpD • V(x • f[V +I<X /8(per bit) 
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TC74HCT646AP 

TC74HCT648AP 


OCTAL BUS TRANSCEIVER/REGISTER 
TC74HCT646AP NON-I N VERTI NG 

TC74HCT648AP INVERTING 

The TC74HCT646A/HCT648A are high speed CMOS 
OCTAL BUS TRANSCEIVER/REGISTERs fabricated 
with silicon gate C 2 MOS technology. 

They achieve the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

Their inputs are compatible with TTL, NMOS, and 
CMOS output voltage levels. 

These devices are bus transceivers with 3-state outputs, 
D-type flip-flops, and control circuitry arranged for 
multiplexed transmission of data directly from the 
internal registers. 

The TC74HCT646A is a non-inverting output type while 
the TC74HCT648A is of the inverting output type. 

All inputs are equipped with protection circuits against 
static dischage or transient excess voltage. 

FEATURES: 

• High Speed fx^x=60MHz(Typ.)at Vcc=5V 

• Low Power Dissipation I cc =4/z A(Max.)at Ta=25°C 

• Compatible with TTL Output Vjh =2V(Min.)V]L=0.8V(Max.) 

• Output Drive Capability 15 LSTTL Loads 

• Symmetrical Output Impedance | Iqh | -IoL~6rnA(Min.) 

• Balanced Propagation Delays t P LH ^ tpHL 

• Pin and Function Compatible with 74LS646/648 


IEC LOGIC SYMBOL 


TC74HCT646A 


TC74HCT648A 





1) Do not apply a signal to any 
bus terminal when it is in the out 
put mode. Damage may result. 

2) All floating (high impedance) 
bus terminals must have their 
input levels fixed by means of pull 
up or pull down resistors or bus 
terminator IC’s such as the 
TOSHIBA TC40117BP. 
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TC74HCT646AP 

TC74HCT648AP 



TRUTH TABLE 


TC74HCT646A(The truth table for TC74HCT648A is the same, but with the outputs inverted) 


Notes 


Don't Care 

The data stored into the internal flip-flops by most recent low to high transition of 
the clock inputs 
High Impedance 

The clock are not internally gated with either G or DIR. Therfore, data on the A and 
/or B Busses may be clocked into the storage flip-flops at any time. 
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TC74HCT646AP 

TC74HGT648AP 


TIMING CHART 


TC74HCT646A 


SAB 


J 


sba TzzMzzzznzzzEzmzzmx 




VZZZZZZZZZZZZZZZTZZZZZZZZZl 


i_r 


n_n_ri 


CBA 


7ZZZZ ZZZ ZL 


_n rh 

_n__ 


j i 


7L. 


7 kzzzmzmkx 


mZZZZZZZZZZZZZZZZZMZZZZ 


EZ2 


ruin 


J L 


iUYZL 

i ' I I 

JU 


j“T_n_nj l_j l 


F 

SZL 


A : Input 
B : Output 


T- 


A : Output 
B : Input 


A : Z 
B : Z 


Don't care Z : High impedance 

Note: The timing chart for TC74HCT648A is the same, but with the outputs inverted. 



Note: In case of TC74HCT646A output inverter marked • at A bus and B bus are eliminated. 







TC74HCT646AP 

TG74HCT648AP 


ABSOLUTE MAXIMUM RATINGS 


*500mW in the range of Ta= 
-40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
~10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

4. 5-5. 5 

V 

Input V oltage 

Vix 

0— Vcc 

V 

Output Voltage 

Volt 

0— Vcc 

V 

Operating Temperature 

Topr 

-40-85 

°c 

Input Rise and Fall Time 

tr, tf 

0-500 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25‘C 



Vcc 

MIN. 

TYP. 

MAX. 



High-Level 

Input Voltage 

V, H 


4.5 

X 

5.5 

2,0 

_ 

- 

2.0 



Low-Level 

Input Voltage 

V,L 


4.5 

X 

5.5 

- 

- 

0.8 

- 



High-Level 

Output Voltage 

Vqh 

V,x = 

V,H orV| L 

Ion ~ ” 20 p. A 

4.5 

4.4 

4.5 

- 

4.4 

- 


Ioh= -6 u A 

4.5 

4.18 

4.31 

- 

4.13 

- 

Low-Level 

Output Voltage 

Vq. 

V|N = 

V IH orV IL 

< 

o 

CM 

II 

4.5 

- 

0.0 

0.1 

- 

0.1 

V 

Iql -6 IL A 

4.5 

- 

0. 17 

0. 26 

- 

0. 33 

3-State Output 
Off-State Current 

I OK 

Vix = Vjh orVih 

Vix = Vcc or GND 

5.5 

- 

- 

±0. 5 

- 



Input Leakage Current 

I IN 

V|\=Vcc or GND 

5.5 

- 

- 

±0. 1 

- 


U A 

Quiescent Supply 
Current 

Icc 

V ix = Vcc or GND 

5.5 

- 

- 

4.0 

- 


Al cc 

Per input: Vix =0. 5V or 2. 4 V 
Other input: Vcc or GND 

5.5 


- 

2.0 

- 

2.9 

mA 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

—0.5 — 7 

V 

DC Input Voltage 

V,n 

-0.5 ~ Vcc +0.5 

V 

DC Output Voltage 

V OLT 

-0.5 ~Vcc+0.5 

V 

Input Diode Current 

I.K 

±20 

mA 

Output Diode Current 

*OK 

±20 

mA 

DC Output Current 

^OUT 

±35 

mA 

DC V cc /Ground Current 

J cc 

±75 

mA 

Power Dissipation 

P D 

500(DIP)» 

mW 

Storage Temperature 

T St g 

-65 -150 

°C 

Lead Temperature lOsec 

T,. 

300 

°C 
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TC74HCT646AP 

TC74HCT648AP 


TIMING REQUIREMENTS(lnput t r =t,=6ns) 


PARAMETER 


Minimum Pulse Width t w <[ ) 
(CLOCK) t W(H) 

Minimum Set-up Time t s 


Minimum Hold Time th 


Clock Frequency 


AC ELECTRICAL CHARACTERISTICS (Input t r =t f =6ns) 




PARAMETER j 

SYMBOL 

Output Transition .Time 

t TLH 
*THL 


Propagation Delay Time 
(BUS-BUS) 


Propagation Delay Time 
(CAB, CBA-BUS) 


Propagation Delay Time 
(SAB, SBA-BUS) 


Output Enable time 
(DIR, G-BUS) 


Output Ena_ble time 
(DIR, G-BUS) 


ummm ■ 


utput Capacitance 


Power Dissipation Capacitance C pp( 1 ) 



C,n | DIR, G, SAB, SB A, CAB, CBA 


An, Bn 


TC74HCT646A 


TC74HCT648A - 39 - 


Note(l) Cp|) is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

1 CC(jpd = CpD • Vo; * f|X +I <X /8(per bit) 
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TG74HC651AP 




OCTAL BUS TRANSCEIVER/REGISTER 
TC74HC651AP INVERTING 

P NON-iNVERTIN 


The TC74HC651A/652A are high speed CMOS OCTAL 
BUS TRANSCEIVER/REGISTERs fabricated with 
silicon gate C MOS technology. 

They achieve the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

These devices are bus transceivers with 3-state outputs, 
D-type flip-flops, and control circuiry arranged for 
multiplexed transmission of data directly from the 

internal registers. 

When the enable inputs GAR and GBA are held high, the 
A1 thru A8 become inputs a nd the B1 thru B8 become 
outputs. When the GAB and GBA are held low, the A1 
thru A8 become outputs and the B1 thru B8 become 
inputs. When GAB is low and GBA is high, the outputs 
functions of the A and B Busses are disabled. 

The select inputs (SAB,SBA) can multiplex stored and 
real-time(transparent mode)data. 

Data on the A Bus or B Bus can be clocked into the 
registers on the positive going 'transition of either CAB or 
CBA.clock inputs, respectively. 

The TC74HC651A is of the inverting output type while 
the TC74HC652A is a non-inverting output type. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed fvwx=73MHz(typ.)at Vcc=5V 

• Low Power Dissipation Icc=4# A(Max.)at Ta=25°C 

• High Noise Immunity V\IH =V\il 28% Vcc(Min.) 

• Output Drive Capability — 15 LSTTL Loads 

• Symmetrical Output Impedance ••• 1 1 oh i =IoL=6mA(Min.) 

• Balanced Propagation Delays tpLH^tpHL 

• Wide Operating Voltage Range ••• Vcc(opr.)=2V^6V 

• Pin and Function Compatible with 74LS651/652. 


IEC LOGIC SYMBOL 



PIN ASSIGNMENT 


CAB 1 [ 

— , 

] 24 Vcc 

SAB 2 [ 


] 23 CBA 

GAB 3 [ 


] 22 SB A 

A1 4 [ 


□ 21 GBA 

A2 S [ 


320 B1 

A3 6 C 


]19 B2 

A4 7 [ 


] 18 B3 

A5 8 [ 


] 17 B4 

A6 9 [ 


] 16 B5 

A7 10 [ 


] 15 B6 

A8 11 [ 


] 14 B7 

GND 12 C 


] 13 B8 


(TOP VIEW) 




APPLICATION NOTES 


1) Do not apply a signal to any 
bus terminal when it is in the out 
put mode. Damage may result. 

2) All floating (high impedance) 
bus terminals must have their 
input levels fixed by means of pull 
up or pull down resistors or bus 
terminator IC’s such as the 
TOSHIBA TC40117BP. 
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TC74HC651AP 

TC74HC652AP 


TRUTH TABLE 


TC74HC652A (The truth table for TC74HC651A is the same, but with the outputs inverted) 


The output functions of the A and B Busses 
are disabled. 


Both A and B Busses are used as inputs to the 
internal flip-flops. Data on the Bus will be 
stored on the rising edge of the Clock. 



Notes: X: Don't Care Qn: The data stored into the internal flip-flops by most recent low to high 
transition of the clock inputs. Z: High Impedance * The clocks are not internally 

gated with either Output Enables or Select Inputs. Therfore, data on the A and/or B Busses 
may be clocked into the storage flip-flops at any time. 
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TC74HC651AP 

TC74HC652AP 
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TC74HC651AP 

TC74HC652AP 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT : 

Supply Voltage Range 

Vcc 

-0.5-7 

V' 

DC Input Voltage 

V,x 

-0.5 ~Voc+0.5 

V 

DC Output Voltage 

Volt 

-0.5 ~ Vcc +0.5 

V 

Input Diode Current 

V 

±20 

mA 

Output Diode Current 

*OK 

±20 

mA 

DC Output Current 

*OUT 

±35 

mA 

DC V^/Ground Current 

*CC 

±75 

mA 

Power Dissipation 

p d 

500(DIP)* 

mW 

Storage Temperature 

Tstg 

-65 -150 

°C 

Lead Temperature lOsec 

t l 

300 

°C 


*500mW in the range of Ta= 
-40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2-6 

V 

Input Voltage 

V,N 

0~Vcc 1 

V 

Output Voltage 

V OUT 

o~v cc 

V 

Operating Temperature 

T 0 pr 

1 

O 

l 

oo 

cn 

°c 

Input Rise and Fall Time 

t r , tf 

0 ~ 1000(Vcc=2.0V) 

0 ~ 500(Vcc=4.5V) 

0 ~ 400(Vcc=6.0V) 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 ~85T: 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V|H 


2.0 

4.5 

6.0 

1.5 

3.15 

4.2 

- 

~ 

1.5 

3. 15 
4.2 

- 

V 

Low-Level 

Input Voltage 

V, L 


2.0 

4.5 

6.0 

- 

~ 

0.5 

1.35 

1.8 

- 

0.5 

1.35 

1.8 

V 

High-Level 
Output Voltage 

Van 

V,N = 
V| H orV iL 

I 011 =~20// A 

2.0 

4.5 

6.0 

1.9 
4.4 

5.9 

2.0 

4.5 

6.0 

- 

1.9 
4.4 

5.9 

- 

V 

Ioh =~6 mA 
Iqh = ~7. 8mA 

4.5 

6.0 

4.18 

5. 68 

4.31 

5. 80 

_ 

4. 13 

5. 63 

: 

Low-Level 

Output Voltage 

V a 

V|\ — 
V| H orV IL 

lot =20 u A 

2.0 

4.5 

6.0 

- 

0.0 

0.0 

0.0 

0. 1 

0. 1 

0.1 

- 

0.1 

0.1 

0.1 

V 

Iql =6 mA 
Iol =7. 8mA 

4.5 

6.0 

_ 

0.17 

0. 18 

0.26 

0.26 

_ 

0. 33 
0.33 

3-State Output 
Off-State Current 

I(K 

V IX -V in or V \1 

Volt =Vcc or GND 

6.0 

- 

- 

±0.5 


±5.0 

U A 

Input Leakage Current 

I IN 

V|\ =Vcc or GND 

6.0 

- 

- 

±0.1 

- 

±1.0 

Quiescent Supply Current 

Ice i V,\ =V CC or GND 

6.0 

- 

- 

4.0 

- 

40.0 
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TC74HC652AP 


TIMING REQUIREMENTS( Input t r =t,=6ns) 



AC ELECTRICAL CH ARACTERISTICS(lnput t r =t f =6ns) 


PARAMETER SYMBOL | i tst i 


Output Transition Time 


Propagation Delay Time 
(BUS-BUS) 


Propagation Delay Time 



Output Enable time 

(GAB.GBA-BUS) 

tpZL 

tpZH 

R L = lkQ 

150 

6.0 

2.0 

4.5 

6.0 

Output Disable time 
(GAB,GBA-BUS) 

tpLZ 

tpHZ 

Rl= 1 ^0 

50 

2.0 

4.5 

c n 
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TC74HC652AP 


AC ELECTRICAL CH ARACTERISTICS(lnput t r =ti=6ns)(Cont’d) 


PARAMETER 

SYMBOL 

TEST 



Ta=25 t C 

Ta=-40 — 85°C 

UNIT 

CONDITION 

CL 

Vcc 

■ MIN. 

TYP. 

MAX. 

MIN. 

MAX. 





2.0 

- 

19 

6 

- 

5 


Maximum Clock Frequency 

Imax 


50 

4.5 

- 

67 

31 

- 

25 

MHz 





6.0 

— 

79 

36 

_ 

29 


Input Capacitance 

ClN 


- 

5 

10 

- 

10 


Output Capacitance 

Cout 


- 

13 

- 

- 

- 

pF 

Power Dissipation Capacitance 

_ 

(a i ) 

- 

39 

- 

- 

- • 



Note(l) Cpd is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

IcCbpd^Cpo * V 0C* f[N +I <X /8(per bit) 
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TC74HCT652AP 


OCTAL BUS TRANSCEIVER/REGISTER 
TC74HCT651 AP NON-I N VERTI NG 

TC74HCT652AP INVERTING 

The TC74HCT651A/HCT652A are high speed CMOS 
OCTAL BUS TRANSCEIVER/REGISTERs fabricated 
with silicon gate C 2 MOS technology. 

They achieve the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

Their inputs are compatible with TTL, NMOS, and 
CMOS output voltage levels. 

These devices are bus transceivers with 3-state outputs, 
D-type flip-flops, and control circuitry arranged for 
multiplexed transmission of data directly from the 
internal registers. 

The TC74HCT651A is of the inverting output type while 
the TC74HCT652A is a non-inverting output type. 

ALL inputs are equipped with protection circuits 
against static dischage or transient excess voltage. 
FEATURES: 

• High Speed fviAx^OMHzfTyp.Jat V CC =5V 

• Low Power Dissipation ••• A(Max.)at Ta=25°C 

• Compatible with TTL Output ••••r— • V| H =2V(Min.)VjL=0.8V(Max.) 

• Output Drive Capability 15 LSTTL Loads 

• Symmetrical Output Impedance ••• | Iqh | =IoL=6mA(Min.) 

• Balanced Propagation Delays •••*•• tpm^tpHL 

• Pin and Function Compatible with 74LS651/652 


IEC LOGIC SYMBOL 





1) Do not apply a signal to any 
bus terminal when it is in the out 
put mode. Damage may result. 

2) All floating (high impedance) 
bus terminal must have their 
input levels fixed by means of pull 
up or pull down resistors or bus 
terminator IC’s such as the 
TOSHIBA TC40117BP. 
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TC74HCT652AP 


TRUTH TABLE 


TC74HCT652A(THe truth for TC74HCT651A is the same, but with the outputs inverted) 


Function 


The output funcions of A and B Busses are 
disabled. 


Both A and B Busses are used as inputs to the 
internal flips— flops. Data on the Bus will be 
stored on the rising edge of the Clock. 


The data on the A bus are displayed on the B 
bus 


The data on the A Bus are displayed on the B 
Bus, and are stored into the A storage flip-flops 
on the rising edge of CAB. 


The data in the A storage flip-flops are 
displayed on the B Bus. 


The data on the A Bus are stored into the A storage 
flip-flops on the rising edge of CAB, and the stored 
data propagate directly onto the B Bus. 


The data on the B bus are displayed on the A 
bus. 


The data on the B Bus are displayed on the A 
Bus, and are stored into the B storage flip-flops 
on the rising edge of CBA. 


The data in the B storage flip-flops are 
displayed on the A Bus. 


The data on the B Bus are stored into the B storage 
flip-flops on the rising edge of CBA, and the stored 
data propagate directly onto the A Bus. 



gggggi 




OUTPUTS OUTPUTS 


The data stored to the internal flip-flops are 
displayed at the A and B bus respectively. 


X : Don't Care 

Qn : The data stored into the internal flip-flops by most recent low to high transition of 
the clock inputs 
Z : High Impedance 

* The clock are not internally gated with either GAB or GBA. Therfore, data on the A 
and/or B Busses may be clocked into the storage flip-flops at any time. 
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TC74HCT652AP 



SYSTEM DIAGRAM 
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TC74HCT652AP 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

v ec 

-0.5-7 

V 

DC Input Voltage 

V,N 

-0.5 — V cc +0.5 

V 

DC Output Voltage 

V a/T 

-0.5 -Vcc+0.5 

V 

Input Diode Current 

l.K 

±20 

mA 

Output Diode Current 

*ok 

±20 

mA 

DC Output Current 

JqLT 

±35 

mA 

DC V^/G round Current 

*cc 

±75 

mA 

Power Dissipation 

Pd 

500(DIP)» 

mW 

Storage Temperature 

Tstg 

-65 -150 

°C 

Lead Temperature lOsec 

T L 

300 

°C 


*500mW in the range of Ta= 
-40°C— 65°C. From Ta=65 ,, C 
to 85°C a derating factor of 
-lOmWA? shall be applied 
until 300m W, 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vex: 

4. 5-5. 5 

V 

Input Voltage 

Vix 

0— Vcc 

V 

Output Voltage 

Volt 

0— Vcc 

V 

Operating Temperature 

Topr 

-40-85 

°C 

Input Rise and Fall Time 

tr,' tf 

0-500 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25 <1 C 

Ta=-40— 85°C 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V IH 


4.5 
l 

5.5 

2.0 

- 


2.0 

- 

V 

Low-Level 

Input Voltage 

V,L 


4.5 
l 

5.5 

- 

- 

0.8 

- 

0.8 

D 

High-Level 

Output Voltage 

Vqh 

Vix = 

V| H orV| L 

Id i - “ 20 p A 

4.5 

4.4 

4.5 

- 

4.4 

- 

a 

Iqh = ~6 p A 

4.5 

4.18 

4.31 

- 

4.13 

- 

Low-Level 

Output Voltage 

Vql 

Vix = 

V M ° rV ll. 

< 

o 

CM 

II 

4.5 


0.0 

0.1 

- 

0.1 

V 

< 

CO 

II 

Jf 

4.5 

- 

0. 17 

0. 26 

- 

0. 33 

3-State Output 
Off-State Current 

Joe 

Vin =V|H orViL 

Vj\ =Vcc or GND 

5.5 

- 

- 

±0.5 

- 

±5.0 


Input Leakage Current 

I IN 

Vin =Vcc or GND 

5.5 

- 


±0.1 

- 

±1.0 

U A 

Quiescent Supply 
Current 

Icc 

V in =Vcc or GND 

5.5 

- 


4.0 

- 

40.0 


Per input: V|\ =0. 5V or 2. 4 V 
Other input : Vcc or GND 

5.5 

- 

- 

2.0 

- 

2.9 

mA 
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TC74HCT651AP 

TG74HCT652AP 


TIMING REQUIREMENTS(lnput t r =t f =8ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 ~85°C 

UNIT 

Vcc 

TYP. 

LIMIT 

LIMIT 

Minimum Pulse Width 
(CLOCK) 

t W(L) 

%(}!> 


4.5 

5.5 

- 

15 

14 

19 

17 

ns 

Minimum Set-up Time 

ts 


4.5 

5.5 

- 

10 

9 

13 

12 

Minimum Hold Time 

th 


4.5 

5.5 

- 

5 

5 

5 

5 

Clock Frequency 

f 


4.5 

lLL 

- 

31 

37 

25 

20 

MHz 


AC ELECTRICAL CHARACTERISTICS(lnput t r =t,=6ns) 


PARAMETER 

SYMBOL 

TEST 


Ta=25°C 

Ta=-40 ~85°Cl 

UNIT 

CONDITION 

CL 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Output Transition Time 





■ 



— 

15 

14 

ns 

Propagation Delay Time 
(BUS-BUS) 

tpLH 

IpHL 


50 


■ 


B 


38 

34 





m 

■ 

48 

43 

Propagation Delay Time 
(CAB, CBA-BUS) 

tpLH 

tpHL 




B 



HI 

55 

50 






P| 

65 

59 

Propagation Delay Time 
(SAB, SBA-BUS) 

tpLH 

tpHL 




H 



Hi 

m 


HI 

m 

H 

m 


H 


Output Enable time 

(GAB, GBA-BUS) 

t pZL 

tpZM 

R L = lkQ 

50 

H9 

EmI 



B 

H 


150 

RQ 

— 

27 

24 

41 

37 



Output Enable time 
(GAB, GBA-BUS) 




4.5 

5.5 

- 

24 

22 

35 

32 


B 

Maximum Clock Frequency 

f MAX 


50 

4.5 

5.5 

31 

37 

55 

61 


25 

30 

B 

MHz 

Input Capacitance 

ClN 

GAB, (TBA, SAB, SBA, CAB, CBA 

- 

5 


- 



Output Capacitance 

HWflflH 

An, Bn 

- 

13 

- 

- 

- 

Power Dissipation Capacitance 

Cpo(l) 


- 

38 

- 

- 

- 


- 

39 

- 

- 

- 


Note(l) Cpf) is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

I <Xtpd = ^PD • v Ct ,f IX +IOC /8(per bit) 
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TC74HC670AP/AF 


4 WORDx 4 BIT REGISTER F1LE( 3 -STATE) 

The TC74HC670A is a high speed CMOS 4- WORDs x 4- 
BITs REGISTER FILE fabricated with silicon gate 
C 2 MOS technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

The register file is organized as 4 words of 4 bits each. 

Separate read and write address inputs (RA, RB, and 
WA, WB) and enable inputs (RE, WE) are available 
permitting simultaneous writing into one word location 
and reading from another location. 

Four data inputs (DO D3) are provided to store the 4-bit 
words. 

The write address inputs (WA, WB) determine the 
location of the stored word in the register. When write 
Enable(WE)is held low, the data is entered into addressed 
location. When WE is held high, data and address inputs 
are inhibited. The data acquisition from the four registers 
is made possible by the read address inputs (RA, RB) 
when the Read Enable (RE) is held low. When RE is held 
high the data outputs are in the high impedance state. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed t p d=23ns(Typ.)at V CC =5V 

• Low Power Dissipation Icc = 4# A (Max.) at Ta=25°C 

• High Noise Immunity V\IH =Vxjl=28% Vcc(Min.) 

• Output Drive Capability 10 LSTTL Loads 

• Symmetrical Output Impedance ***| Iq^ I = r IoL == 4mA(Min.) 

• Balanced Propagation Delays t P LH 1=9 tpHL 

• Wide Operating Voltage Range ••• Vcc(opr.)=2V'~~6V 

• Pin and Function Compatible with 74LS670 



D2 

it 


3 16 

Vcc 

D3 

2[ 


3 is 

D1 

D4 

3 [ 


]" 

WA 

RB 

4 [ 


3 13 

WB 

RA 

«[ 


3 12 

WRITE 

ENABLE 

Q4 

6[ 


3 ii 

READ 

ENABLE 

Q3 

A 


3io 

Q1 

GND 

sC 


] 9 

Q2 


(TOP VIEW) 


IEC LOGIC SYMBOL 
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TC74HC670AP/AF 


TRUTH TABLE 


WRITE FUNCTION TABLE 


| WRITE INPUTS 

WORDS | 

w7im 

Iy/jI 


0 

1 

2 

? 

in 

L 

mm 

D 

II 

O 

QO 

QO 


mm 

mm 

mm 

QO 

Q=D 

QO 

WEM 

H 

L 

mm 

QO 

QO 

o 

ll 

a 

KB 

H 


L 

QO 

QO 



mm 

mm 

mm 

QO 

QO 

QO 

QO | 


READ FUNCTION TABLE 


| READ INPUTS 

OUTPUTS | 

MEM 

Him 

WEm 

Q1 

Q2 

03 

Q4 

w 

L 

L 

W0B1 

W0B2 

W0B3 

W0B4 

HI 

H 

L 

W1B1 

W1B2 

W1B3 

W1B4 

H 

L 

L 

W2B1 

W2B2 

W2B3 

W2B4 

H 

mm 

mm 

W3B1 

W3B2 

W3B3 

W3B4 

mm 

mm 

mm 

Z 

Z 

Z 



NOTES 1. X : DON’T CARE Z : HIGH IMPEDANCE 

2. (0=D)=THE FOUR SELECTED INTERNAL FLIP-FLOP OUTPUTS WILL ASSUME THE 
STATES APPLIED TO THE FOUR EXTERNAL DATA INPUTS. 

3. Q0=THE LEVEL OF Q BEFORE THE INDICATED INPUT CONDITIONS WERE ESTABLISHED. 

4. W0B1=THE FIRST BIT OF WORD 0,etc. 


BLOCK DIAGRAM 


WRITE ENABLE 


READ ENABLE 


DATA 

IN 



L DATA 
OUT 


ADDRESS IN 
(2-BIT) 


ADDRESS IN 

(2-BIT) 
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TC74HC670AP/AF 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

— 0.5 — 7 

V 

DC Input Voltage 

V,N 

-0.5 -V^+0.5 

V 

DC Output Voltage 

V OUT 

-0.5 ~V cc +0.5 

V 

Input Diode Current 

IlK 

±20 

mA 

Output Diode Current 

*OK 

±20 

mA 

DC Output Current 

*0LT 

±35 

mA 

DC V^/Ground Current 

*CC 

±75 

mA 

Power Dissipation 

Pd 

500(DIP)./180(SOIC) 

mW 

Storage Temperature 

Tstg 

-65 — 150 

°C 

Lead Temperature lOsec 

T l 

300 

°C 


— — " — — — ~ L — H — — — - 

RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2-6 

V 

Input Voltage 

V,N 

o~v rc 

V 

Output Voltage 

Volt 

0 ~ Vcc 

V 

Operating Temperature 

Topr 

-40 - 85 

V 

Input Rise and Fall Time 

tr » tf 

0 ~ 1000(V CC =2.0V) 

0 ~ 500(V CC =4.5V) 

o ~ ^(v^e.ov) 

ns 


*50QmW in the range of Ta= 
~40°C~ 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m W. 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 -85°C 


Vcc 




I^M 


High-Level 

Input Voltage 

V |H 


m 

llil 

n 


- 


B 


Low-Level 

Input Voltage 

V,L 


2.0 

4.5 

6.0 

B 


R9 

B 



High-Level 
Output Voltage 

VoH 

V,N = 
V| H orV, L 

I oh =-20# A 

2.0 

4.5 

6.0 

1.9 
4.4 

5.9 


B 

B 



I OH = ~4 mA 

I OH =“5. 2mA 

4.5 

6.0 

4.18 

5. 68 


_ 


_ 

Low-Level 

Output Voltage 

Vql 

V|N = 
V |H or V|L 

Iol =20 u A 

m 

EH 

B 


B 


B 


la. = 4 mA 
la. =5. 2mA 

i 



■ 

: 

■ 

3-State Output 
Off-State Current 

Ice 

V IX = V IH or v IL 

Volt =Vcc or GND 

mi 


- 

£ 

| 

mjujj 

UA 

Input Leakage Current 

I IN 

Vjx =Vcc or GND 

■in 

msi bi 

- 

E 


E 

Quiescent Supply Current 

Icc 

Vix =Voc or GND 

m i 

■ 

- 


- 
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TC74HC670AP/AF 


TIMING REQUIRE MENTS( Input t r =t,=6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 — 85*10 

UNIT 

Vrc 

TYP. 

LIMIT 

LIMIT 

Minimum Pulse Width 
(WE) 



hi 

wmm 

Wmm 

- 



ns 

Minimum Set-up Time 
(Dn-WE) 



py 

- 



Minimum Set-up Time 
(WA.WB-WE) 



ps 

- 



Minimum Hold Time 
(Dn-WE) 




- 


5 

5 

5 

Minimum Hold Time 
(WA.WB-WE) 

t h 



- 



Minimum Latch Time 
(WE-RA.RB) 


Note(l) 


- 


wmm 


Note(l):t latch is the time allowed for the internal output of the latch to assume the state of new data. 
This is important only when attempting to read from a loction immediately after that location 
has received new data. 


AC ELECTRICAL CH AR ACTERISTICS(C L = 15pF,V cc =5V,Ta=25 0 C) 


PARAMETER 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Output Transition Time 



- 

4 

8 

ns 

Propagation Delay Time 
(RA,AB-Qn) 



- 


34 

Propagation Delay Time 
(WE-Qn) 

WIM 


- 

24 

38 

Propagation Delay Time 
(Dn-Qn) 

119 


- 




■2® 

■Jg 

Rl = 1 k Q 

- 

11 

18 


ms 

R L = 1 kQ 

- 

11 

15 
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TC74HC670AP/AF 


AC ELECTRICAL CH ARACTERISTICS(C L =50pF, Input t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 -85T: 

UNIT 

v cc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Output Transition Time 

t TLH 
fc THL 


2.0 

4.5 

6.0 

• - 

30 

8 

7 

75 

15 

13 

- 

95 

19 

16 

ns 

Propagation Delay Time 
(RA,AB-Qn) 

tpLH 

t pHL 


2.0 

4.5 

6.0 

- 

90 

27 

22 

195 

39 

33 

- 

245 

49 

42 

Propagation Delay Time 
(WE-Qn) 

t vLU 

fc pHL 


2.0 

4.5 

6.0 

- 

95 

28 

22 

220 

44 

37 

- 

275 

55 

47 

Propagation Delay Time 
(Dn-Qn) 

tpLH 

pHL 


2.0 

4.5 

6.0 

- 

90 

26 

20 

185 

37 

31 

- 

230 

46 

39 

Output Enable time 

t pZH 

t pZL 

R L =1 k fi 

2.0 

4.5 

6.0 

- 

46 

14 

12 

110 

22 

19 

- 

140 

28 

24 

Output Disable time 

tpLZ 

tpHZ 

Rl = 1 kQ 

2.0 

4.5 

6.0 

- 

25 

14 

12 

95 

19 

16 


120 

24 

20 

Input Capacitance 

Cix 


- 

5 

10 


10 

pF 

Output Capacitance 

Colt 


- 

10 

- 

- 

- 

Power Dissipation Capacitance 

Cpd(1) 


- 

101 

- 

■ 

- 


Note(l) Cpd is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

I<X(pd=CFD • Voc • fN +Ioc /8(per bit) 
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TC74HC688AP/AF 


8— BIT EQUALITY COMPARATOR 

The TC74HC688A is a high speed cmos 8-BIT 
EQUALITY COMPARATOR fabricated with silicon gate 
C 2 MOS technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

The TC74HC688A compares two 8-bit binary or BCD 
words applied inputs Po ~Pt » and inputs Qo~Qt. and 
indicates whether or not they are equal. 

A signal active low enable is provided to facilitate 
cascading of several packages to compare of words 
greater than 8 bits 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed t^ =17ns(typ.)at Vix^SV 

• Low Power Dissipation 1^=4// A(Max.)at Ta=25°C 

• High Noise Immunity VyiH =V\il28% Vqq (Min.) 

• Output Drive Capability 10 LSTTL Loads 

• Symmetrical Output Impedance •** | IqhI =IoL = 4mA(Min.) 

• Balanced Propagation Delays t P LH ^ t P HL 

• Wide Operating Voltage Range ••• Vcc (opr.)=2V^6V 

• Pin and Function Compatible with 74LS688 



PIN ASSIGNMENT 





G 1C 


3 20 V CC 

PO 2[ 


D 19 *P=Q 

QO 3£ 


J 18 Q7 

PI 4£ 


2 17 P7 

Q1 5 C 


2 16 Q6 

P2 6[ 


2 15 P6 

Q2 7[ 


2 14 Q5 

P3 8 [j 


3 13 P5 

03 9 C 


2 12 Q4 

GND 10C 


]11 P4 

(TOP VIEW) 


TRUTH TABLE 


INPUTS 

OUTPUT 

P, Q 

G 

P = Q 

P = Q 

L 

L 

Pi^Q 

L 

H 

x 

H 

H 


X : Don't care 
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TC74HC688AP/AF 


SYSTEM DIAGRAM 
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TC74HC688AP/AF 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5-7 

V 

DC Input Voltage 

V,x 

-0.5 ~V a +0.5 

V' 

DC Output Voltage 

Vqlt 

-0.5 ~V( JC +0.5 

V 

Input Diode Current 

I.K 

±20 

mA 

Output Diode Current 

l0K 

±20 

mA 

DC Output Current 

^OLT 

±25 

mA 

DC V cc /Ground Current 

l CC 

±50 

mA 

Power Dissipation 

Pd 

500(DIP)*/180(MFP) 

mW 

Storage Temperature 

Tstg 

-65 -150 

°C 

Lead Temperature lOsec 

T,. 

300 

°C 


*500mW in the range of Ta= 
-40°C— 65°C. From Ta=65°C 
to 85°C a derating factor 9f 
~10mW/°C shall be applied 
until 300m YV. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Suppl/ Voltage 

Vet 

2 - 6 

V 

Input Voltage 

V,N 

0-Vcc 

V 

Output Voltage 

v aT 

0 — v cc 

V 

Operating Temperature 

Topr 

-40 ~ 85 

°c 

Input Rise and Fall Time 

tr, tf 

0 ~ 1000(V CC =2.0V) 

0 ~ 500(V CC =4.5V) 

0 ~ 400(V CC =6.0V) 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25 < t 

Ta=-40 — 85°C 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V,|, 


2.0 

4.5 

6.0 

1.5 

3.15 

4.2 

- 

- 

1.5 

3.15 

4.2 

. - 

V 

Low-Level 

Input Voltage 

V,L 


2.0 

4. 5 
6.0 

- 

_ 

0.5 

1.35 

1.8 

- 

0.5 

1.35 

1.8 

V 

High-Level 
Output Voltage 

Vo,, 

V|N = 
V 1M orV| L 

I 011 =-20 u A 

2.0 

4.5 

6.0 

1.9 
4.4 

5.9 

2.0 

4.5 

6.0 

- 

1.9 
4.4 

5.9 

- 

V 

I 011 =-4 mA 

I oil =-5. 2mA 

4.5 

6.0 

4.18 

5.68 

4.31 

5.80 

_ 

4.13 

5. 63 

: 

Low-Level 

Output Voltage 

V a . 

V|N = 
V|||OrV|L 

Iol =20 u A 

2.0 

4.5 

6.0 

- 

0.0 

0.0 

0.0 

0. 1 

0.1 

0.1 

- 

0. 1 

0. 1 
0.1 

V 

la. =4 mA 
Iql =5. 2mA 

4.5 

6.0 


0. 17 
0.18 

0. 26 

0. 26 

_ 

0. 33 

0. 33 

Input Leakage Current 

I IN 

V,\ =Vcc or GND 

6.0 

- 

- 

±0.1 


±1.0 

U A 

Quiescent Supply Current 

Ice 

V,N =V CC or GND 

6.0 

- 

- 

4.0 


40.0 
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TC74HC688AP/AF 


AC ELECTRICAL CH ARACTERISTICS(C L =15pF,V cc =5V,Ta=26 , 'C) 


PARAMETER 

SYMBOL 

TEST CONDITION 

MIN. 





■RRflfe 

BSSfts 


- 

4 

8 


Propagation Delay Time 
(Pn, Qn-P=Q) 

tpUI 

tpliL 


- 

17 

29 

Propagation Delay Time 

(G-P=Q) 

tpui 

tpHI- 


- 

10 

18 


AC ELECTRICAL CHAR ACTE RISTICS(C L =50pF, Input t r =t,=6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25t: 1 

Ta=-40 ~85t: 

UNIT 

Vet 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Output Transition Time 



BQ 

H 

30 

8 

7 

H 


■smrm 

ns 

Propagation Delay Time 
(Pn, Qn-P=Q) 

jS ^ 


mwM 


H 

H 

- 

H 

Propagation Delay Time 

(G-P=Q) 

1 


1 

1 

H 


- 


Input Capacitance 

C| \ 


- 

5 

10 

- 

10 


Power Dissipation Capacitance 

c pd( i > 


~ 


- 

- 

- . 


Note(l) Cpd is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 


IcCt3pd=C pd* V(£*f 1N +I oc 
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TC74H C690AP/AF-TC74HC691 AP/AF 
TC74HC692AP/AF*TC74HC693AP/AF 


SYNCHRONOUS PRESETTABLE 4-BIT COUNTER WITH OUTPUT REGISTER 
(MULTIPLEXED 3-STATE OUTPUTS) 

TC74HC690AP/AF DECADE, ASYNCHRONOUS CLEAR 
TC74HC691AP/AF BINARY, ASYNCHRONOUS CLEAR 
TC74HC692AP/AF DECADE, SYNCHRONOUS CLEAR 
TC74HC693AP/AF BINARY, SYNCHRONOUS CLEAR 


The TC74HC690A -693A are high speed CMOS 
COUNTER/REGISTERS fabricated with silicon gate 
C 2 MOS technology. 

They achieve the high speed operation similar to equiv- 
alent LSTTL while maintaining the CMOS low power 
dissipation. 

The 690A/692A are BCD DECADE COUNTERS, and 
the 691A/693A are 4-BIT BINARY COUNTERS. These 
devices h ave out put registers. 

If the LOAD input is held low, the data inputs (A~D) 
are loaded into an internal counter on the positive edge of 
counter clock (CCK). In the counter mode, the internal 
counter counts up on the po sitive edge of counter clock. 
Counter clear input (CCLR) is active low. The counter 
clear function of the 692A/693A is synchronous to CCK, 
while the 690A/691A are cleared asynchronously. 

The internal counter’s output is stored in the output 
register on the posit ive edg e of register clock (RCK). 
Register clear input (RCLR) is active low. The register 
clear function of the 692 A/693 A is synchronous to RCK, 
while the 690A/691A are cleared asynchronously. At this 
point, the internal counter outputs do not change. The 
outputs (QA—QD) are selected as internal counter outputs 
or register outputs by output select (R/C). 

Two enable inputs (ENT and ENP) and carry output 
(RCO) are provided to enable easy cascading of counters 
without using external gates. 

All inputs are equipped with protection circuits 
against static discharge or transient excess voltage. 

FEATURES: 

• High Speed fMAX=63MHz(Typ.)at Vccf5V 

• Low Power Dissipation Icc=4// A(Max.)at Ta=25 c C 

• High Noise Immunity %ih=%il= 28% Vcc(Min.) 

• Output Drive Capability 15 LSTTL Loads For QA^QD 

10 LSTTL Loads For RCO 

• Symmetrical Output Impedance I IohI =IoL=6mA(Min.) 

For QA^QH 

I IohI =IoL=4mA(Min.) 
For RCO 

• Balanced Propagation Delays — tpLH^tpHL 

• Wide Operating Voltage Range Vcc(opr)=2V~~ 6V 

• Pin and Function Compatible with 74LS690-693 



PIN ASSIGNMENT 


CCLR 1 [ 



] 20 Vcc 

CCK 2 [ 


] 19 RCO 

A 3 [ 


] 18 QA 

B 4[ 


] 17 QB 

C 5 [ 


] 16 QC 

D 6 [ 


] 15 QD 

ENP 7 [ 


] 14 ENT 

RCLR 8 [ 


] 13 LOAD 

RCK 9 [ 


] 12 G 

GND 10 [ 


] 11 R/C 


(TOP VIEW) 
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TC74HC690AP/AF*TC74HC691AP/AF 

TC74HC692AP/AF*TC74HC693AP/AF 


IEC LOGIC SYMBOL 


TC74HC690A 



RCO 


QA 

QB 

QC 

QO 


RCO 


QA 

QB 

QC 

QD 


TC74HC691A 



MUX 


C11 

6troi viff ' 

R6 

M1[L0AD] 
M2[C0UNT] 
G3 3CT=16 
04 

C5/2,3,4+ 


Z22 


Lm 


1 1.6D [1] ®l 

|l1D 12 

png 

(18) 

1 j 

IziSZ 

(m 

[2] 



i 

□ 

1 


RCO 


QA 

QB 

QC 

QD 


TC74HC693A 



EN23 

021 


MUX 


TO 





►Cl , 



6R6 

M1[L0AD] 
M2[ COUNT] 

03 3CT*16’ 

04 

► 06/2,3,4+ 

Z22 

C 


,E& 



s 

u 

o 

■“■■■g 1 


o 

■ 

y 


Lm 


RCO 


QA 

m qb 

QC 
QD 
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TC74HC690AP/AF-TC74HC691AP/AF 

TC74HC692AP/AF«TC74HC693AP/AF 



|| INPUTS 


OUTPUTS 

FUNCTION 


690A/691A 

692A/693A 


I2JJ 

ITTTiT 

EH 

ITU 

gjjg] 


ECT1 

ran 

Em 



EH 

EH 

(221 

Ih»1 

mm 

MM 

MM 

MM 

MM 

MM 

MM 

BS 

MM 

MM 

u 

Z 

Z 

z 

MM 

HIGH IMPEDANCE 

mm 

MM 

MM 

MM 

MM 

MM 

MM 

MM 

MM 

MM 

MM 

L 

L 

MM 

L 

COUNTER CLEAR 

MM 

MM 

MM 

MM 

MM 

mm 

MM 

s 

MM 

L 

L 

a 

b 


d 

LOAD DATA 

o 

U 

L 

MM 

MM 

MM 

JEM 

MM 

MM 

L 

L 

NO CHANGE 

COUNT DISABLE 

NO CHANGE 

MM 

MM 

MM 

L 

MM 

MM 

MM 

MM 

MM 

MM 

L 

MM 

■a 

MM 

MM 

MM 

MM 

MM 

MM 

JMM 

MM 

L 

COUNT UP 

COUNT UP 

MM 

MM 

MM 

KM 

MM 

X 

MM 

E9 

MM 

L 

L 

NO CHANGE 

NO COUNT 

MM 

MM 

MM 

MM 

MM 

MM 

MM 

MM 

s 

MM 

L 

L 

L 

L 

L 

REGISTER CLEAR 

MM 

MM 

MM 

MM 

U 

■a 

MM 

MM 

s 

m 

MM 

MM 

MM 

MM 

MM 

LOAD REGISTER 

MM 

MM 

MM 

MM 

MM 

MM 

MM 

MM 

K9 

MM 


NO CHANGE 

NO CHANGE 


X : DON'T CARE 
Z : High Impedance 

a ~ d : The level of steady state input voltage at inputs A - D respectively. 

a' ~ d' :The level of internal counter outputs respectly .before the most recent postive edge of the register clock. 
HC690A/692A ; RCO=QA . QD • ENT 
HC691A/693A ; RCO=QA • QB • QC • QD • ENT 





























TC74HC690AP/AF-TC74HC691AP/AF 

TC74HC692AP/AF*TC74HC693AP/AF 


TIMING 


CHART (TC74HC690A/692A ; DECADE COUNTER) 


CCLR - 

LOAD- 


i_r 


DATA 

INPUTS 


OUTPUTS 


* tzzzzzx m ^zzzzzzzz 


7ZZZZ7ZA YZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZ. 


c TZZZgZZT VZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZL 
7Z L YZZZZ ZZ ZZZZZZZZZZZZZZZZZZZ ZZZZZZZ ZZZ Z L 


° TZZZZk 

CCK ui 




ENP - 

ENT - 

R/C - 

RCK - 
RCLR- 


QA 

qb 2221 


oc 7ZZ 

QD 772 


^ RCO 


HIGH 

IMPEDANCE 


1_J 


J“L 


7 8 9 

\ 

PRESET 

SYNC. CLEAR(692A) 
SYNC. CLEAR(890A) 


COUNTER OUTPUT 


ji n 


SYNC. CLEAR(692A) 
SYNC. CLEAR(690A) 


REGISTER OUTPUT 


COUNTER 

OUTPUT 
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TC74 H C690 AP/AF-TC74H C691 AP/AF 
TC74HC692AP/AF«TC74HC693AP/AF 


TIMING CHART (TC74HC691A/693A ; BINARY COUNTER) 
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TC74HC690AP/AF«TC74HC691AP/AF 

TC74HC692AP/AF»TC74HC693AP/AF 


SYSTEM DIAGRAM 
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TC74HC690AP/AF‘TC74HC691AP/AF 

TC74HC692AP/AF»TC74HC693AP/AF 



HC-655 









TC74HC690AP/AF*TC74HC691AP/AF 

TC74HC692AP/AF*TC74HC693AP/AF 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5-7 

V 

DC Input Voltage 

V,N 

-0.5 ~ Vcc +0.5 

V 

DC Output Voltage 

V OUT 

-0.5 ~Vcc+0.5 

V 

Input Diode Current 

I.K 

±20 

mA 

Output Diode Current 

^OK 

±20 

mA 

DC Output Current N 

I our 

±25 

±35 

mA 

DC V cc /Ground Current 

l cc 

±75 

mA 

Power Dissipation 

p D 

500(DIP)./180(SOIC) 

mW 

Storage Temperature 

Tstg 

-65 -150 

°C 

Lead Temperature lOsec 

Tu 

300 

°C 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2-6 

V 

Input Voltage 

V,N 

0 ~ Vcc 

V 

Output Voltage 

V OUT 

0 ~ V cc 

V 

Operating Temperature 

Topr 

-40 - 85 

°C 

Input Rise and Fall Time 

tr , tf 

0 ~ 1000(Vcc=2.0V) 

0 — 500(Vcc=4.5V) 

0 ~ 400(Vcc=6.0V) 

ns 


DC ELECTRICAL CHARACTERISTICS 


*500mW in the range of Ta= 
-40°O~ 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m W. 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C [ 


UNIT 


MIN. 

TYP. 

MAX. 

EaiM 


High-Level 

Input Voltage 

V, H 


Mil 

. 

ill 

1.5 

3. 15 
4.2 

H 

H 

H 

- 

V 

Low-Level 

Input Voltage 

V, L 


Mil 

HU 

KH 

H 


■ 

H 

wgm 

V 

High-Level 
Output Voltage 

Vqh 

V, N = 

ViH°rV il 

I oh =“20// A 

2.0 

4.5 

6.0 

1.9 
4.4 

5.9 

MEW 

mmm 

- 

1.9 
4.4 

5.9 

- 

V 


RCO 

I OH — ~4 mA 

I OH =”5. 2mA 

4.5 

6.0 

4.18 

5. 68 

HKjI| 

mmm 

_ 

1M 

■mu 

: 

Qa~Qh 

I OH = “6 mA 

I oh =-7. 8mA 

4. 5 
6.0 

4.18 

5. 68 

BftliJi 

_ 

mwm 

HUI 

: 

Low-Level 

Output Voltage 

Vol 

V| N — 

ViHorV il 

I OL = 20 //A 

y 

nil 

- 

0.0 

0.0 

0.0 


H 


1 




m 

no 

: 

■ra 

mmm 

mmm 

MWm 


wmu 

Qa-Qh 

Iol =6 mA 
Iol= 7. 8mA 

rwm 

E 

_ 

■jlgl 

in 

■o 

■okI 

_ 

BjH 

3-State Output 
Off-State Current 

*az 

■ 



- 

- 

±0.5 

- 

±5.0 


Input Leakage Current 

I IN 


EO 

- 

- 


IBfnw 

±1.0 

Quiescent Supply Current 

Icc 

Vin =Vcc or GND 

- 

- 

- 

4.0 

- 
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TC74HC692AP/AF-TC74HC693AP/AF 


TIMING REQUIREMENTS(lnput t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Bigfflgiaa 

UNIT 

Vcc 

TYP. 

LIMIT 

LIMIT 

Minimum Pulse Width 
(CK) 

II 


2.0 

4.5 

6.0 

- 

75 

15 

12 

95 

19 

15 

ns 

Minimum Pulse Width 
(CCLR.RCLR) * 

tw(L) 


2.0 

4.5 

6.0 

- 

75 

15 

12 

95 

19 

15 

Minimum Set-up Time 
(CCLR.RCLR) ** 

Is 


2.0 

4.5 

6.0 

- 

100 

20 

16 

125 

25 

20 

Minimum Set-up Time 
(LOAD, ENT, ENP) 

Is 


2.0 

4.5 

6.0 

- 

150 

30 

24 

190 

38 

25 

Minimum Set-up Time 
(A,B,C,D) 

ts 


2.0 

4.5 

6.0 

- 

125 

25 

20 

155 

31 

25 

Minimum Set-up Time 
(CCK-RCK) 

ts 


2.0 

4.5 

6,0 

- 

125 

25 

20 

155 

31 

25 

Minimum Hold Time 

th 


2.0 

4.5 

6.0 

- 

0 

0 

0 

0 

0 

Q 

Minimum Removal Time 
* 

trem 


2.0 

4.5 

6.0 

- 

50 

10 

8 

65 

13 

10 

Clock Frequency 

f 


mmu 

I I t 

— 

■B9 

M 

MHz 


AC ELECTRICAL CH ARACTERISTICS(C L =15pF / V cc =5V,Ta=25”C) 


PARAMETER 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Output Transition Time 
(RCO) 

tTLH 

t THL 


- 

4 

8 

ns 

Propagation Delay Time 
(CCK-RCO) 

tpLH 

fc pHL 


- 

18 

32 

Propagation Delay Time 
(ENT-RCO) 

Is 


- 

8 

15 

Propagation Delay Time 
(CCLR-RCO) * 

tpLH 


- 

19 

34 

Maximum Clock Frequency 

ffylAX 


24 

58 

- 

ma 


* : for TC74HC690A/691A only 
** : for TC74HC692A/693A only 
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TC74HC690AP/AF*TC74HC691AP/AF 

TC74HC692AP/AF*TC74HC693AP/AF 


AC ELECTRICAL CHARACTERISTICS(C L =50pF, Input t r =t,=6ns) 


PARAMETER 

SYMBOL 

Kiinai 






m 

CONDITION 

CL 

Vcc 






Output Transition Time 

(Q) 

tTLH 

tTHL 


50 

2.0 

4.5 

6.0 

- 

25 

7 

6 

60 

12 

10 

- 

75 

15 

13 


Output Transition Time 
(RCO) 

tTLH 

tTHL 


50 

2.0 

4.5 

6.0 

- 

30 

8 

7 

75 

15 

13 

- 

95 

19 

16 






2.0 

- 

84 

215 

- 

270 





50 

4.5 

- 

27 

43 

- 

54 


Propagation Delay Time 

tpLH 



6.0 

- 

22 

34 

- 

43 


(CCK-Q) 

tpHL 



2.0 

- 

99 

255 

- 

320 





150 

4.5 

- 

32 

51 

- 

64 






6,0 

- 

26 

41 

- 

51 






2.0 

- 

84 

215 

- 

270 





50 

4.5 

- 

28 

43 

- 

54 


Propagation Delay Time 

tpLH 



6.0 

- 

22 

34 

- 

43 


(RCK-Q) 

tpHL 



2.0 

- 

99 

255 

- 

320 





150 

4.5 

- 

33 

51 

- 

64 






6.0 

- 

26 

41 

- 

51 






2.0 

- 

63 

170 

- 

215 





50 

4.5 

- 

21 

34 

- 

43 


Propagation Delay Time 

tpLH 



6,0 

- 

17 

27 

- 

34 


(R/C-Q) 

tpHL 



2.0 

- 

78 

210 

- 

265 





150 

4.5 

- 

26 

42 

— 

53 

ns 





6,0 

- 

21 

34 

- 

42 






2.0 

- 

93 

250 

- 

315 





50 

4.5 

- 

31 

50 

- 

63 


Propagation Delay Time 

tpHL 



6.0 

- 

25 

40 

- 

50 


(CCLR-Q) * 



2.0 

- 

108 

290 

- 

365 





150 

4.5 

- 

36 

58 

— 

73 






6.0 

- 

29 

46 

- 

58 






2.0 

- 

90 

250 

- 

315 





50 

4.5 

- 

30 

50 

- 

63 


Propagation Delay Time 

tpHL 



6.0 

- 

24 

40 

- 

50 


(RCLR-Q)* 



2.0 

- 

105 

290 

- 

365 





150 

4.5 

- 

35 

58 

- 

73 






6.0 

- 

28 

46 

- 

58 


Propagation Delay Time 
(CCK-RCO) 

tpLH 

tpHL 


50 

2.0 

4.5 

6.0 

- 

72 

23 

19 

185 

37 

30 

- 

230 

46 

37 


Propagation Delay Time 
(ENT-RCO) 

tpLH 

tpHL 


50 

2.0 

4.5 

6,0 

- 

36 

12 

10 

95 

19 

15 

- 

120 

24 

19 


Propagation Delay Time 
(CCLR-RCO)* 

tpHL 


50 

2.0 

4.5 

6.0 

- 

75 

25 

20 

195 

39 

31 

- 

245 

49 

39 



* : for TC74HC160A/160A only 
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TC74HC690AP/AF-TC74HC691AP/AF 

TC74HC692AP/AF»TC74HC693AP/AF 


AC ELECTRICAL CHARACTERISTICS(Cu=BOpF, Input t r =tf=6ns) 


PARAMETER 

SYMBOL 

i *mmmm 



Ta=25^ 

Ta=-40 ~85°C 

UNIT 

ns 

CONDITION 

"cm 

Vac 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Output Enable time 
(G-Q) 

tpZL 

tpZH 

Rl = Ik Q 

50 

m 

wsm 

- 

48 

16 

13 

120 

24 

19 

- 

150 

30 

24 

150 

wm 

HO 

H 

m 


- 

200 

40 

32 





El 


34 

18 

14 

145 

29 

23 

H 

180 

36 

29 





m 

mm 

17 

- 


- 






mm 

■ 

52 

- 


- 

MHz 





in 

WMmk 

65 

— 

21 

— 


Input Capacitance 

ClN 

... _ . _ 

- 

5 

10 

- 

10 


Output Capacitance 

Carr 

H ■ 


13 

- 

- 

- 

pF 

Power Dissipation Capacitance 

Cpd(I) 




63 

- 

- 

- 



Note(l) CPD is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

I<Xepd=C FD * Vqc • f IN +I0C 
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NOTES 



TC74HC696P 

TC74HC697P 


TC74HC696P U/D DECADE COUNTER/REGISTER (3-STATE) 

TC74HC697P U/D 4-BIT BINARY COUNTER/REGISTER (3-STATE) 

The TC74tfC696/697 are high speed CMOS up/down counters fabricated with silicon 
gate C 2 MOS technology. They achieve the high speed operation similar to equivalent 
LSTTL while maintaining the CMOS low power dissipation. TC74HC696 is BCD DECADE 
COUNTER, and TC74HC697 is 4-BIT BINARY COUNTER. Both devices have registers respec- 
tively. They count at positive edge of counter clock input (CCK) when selected at 
"Counter Mode". If input U/D is held "H", internal counter counts up, and held "L", 
counts down. Internal counter’s outputs are memoried in output register at positive 
edge of register clock (RCK) . The outputs (QA^QD) are selected internal counter 
outputs or register outputs respectively by output select input (R/C) . Their clear 
function are cleared asynchronously to clock. All inputs are equipped with protection 
circuits against static discharge or transient excess voltage. 

FEATURES 

• High Speed fj^X=33MHz (Max. ) at Vq^=5V 

• Low Power Dissipation Icc = 4uA(Max. ) at Ta=?25°C 

• High Noise Immunity Vnih = VnIL~ 28% Vcc (Min.) 

• Output Drive Capability .... 10 LSTTL Loads (For RCO) 

15 LSTTL Loads (For QA^QD) 

• Symmetrical Output Impedance .... | Ioh| ^IOL^mAfMin.) 

For QA^v QD Output 
| Iqh | =IOL = 4mA (Min . ) For RCO Output 

• Balanced Propagation Delays t pLH^ t pHL 

• Wide Operating Voltage Range ....... VQQ(0pr . )==2V ^ 6V 

• Pin and Function Compatible with LSTTL (74LS696/697) 


ABSOLUTE MAXIMUM RATINGS 


* 500mW in the range of Ta=-40°C^65°C and from Ta=65°C 
up to 85°C derating factor of -10mW/°C shall be applied 
until 300mW. 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

v cc 

-0.5 % 7 

V 

DC Input Voltage. 

VlN 

-0.5 -o VcC+0.5 

V 

DC Output Voltage 

v 0UT 

—0 ,5 'b V^q+0 . 5 

V 

Input Diode Current 

I IK 

±20 

mA 

Output Diode Current 

!0K 

±20 

mA 

DC Output Current 

I 0UT 

±35 (QA-v-QD) 
±20 (RCO) 

mA 

DC Vcc/^round Current 

x cc 

±70 

mA 

Power Dissipation 

Pd 

500* 

mW 

Storage Temperature 

T stg 

-65 ^ 150 

°C 

Lead Temperature lOsec 

Tl 


°C 



U/d[ 



1 

20 

] V CC 

cck[ 

2 

19 

]rco 

a[ 

3 

18 

W 

b[ 

4 

17 

]dB 

c[ 

5 

16 

]q,o 

dC 

6 

15 

]<U> 

ENp[ 

7 

14 

]!5t 

cclr[ 

8 

13 

]load 

hck[ 

9 

12 


qnd[ 

10 

11 

]i VS 


(TOP VIEW) 
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TC74HC696P 

TC74HC697P 



CCXjR J LOAD ENP ENT CCK U/D RCK R/ 




HIGH IMPEDANCE 
CLEAR COUNTER 


LOAD COUNTER 


NO CHANGE 


COUNT DOWN 
NO CHANGE 


NO CHANGE 


NO COUNT 


COUNT UP 
COUNT DOWN 


NO COUNT 
LOAD REGISTER 


X: Don’t care 
Zs High Impedance 

aVd : The level of steady state inputs at inputs A through D respectively, 
a’^d’: The level of steady state outputs at internal counter outputs QA’ through 
QD 1 respectively. 

RCO Function 

TC74HC696 RCO= ( UP * QA« QD • ENT 4- UP»QA*QD; ENT)__ 

TC74HC697 RCO=(UP*QA»QB*QOQD*ENT + UP*QA»QB*QOQD # ENT) 


BLOCK DIAGRAM 
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TC74HC696P 

TC74HC697P 


LOGIC DIAGRAM TC74HC696 
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TC74HC696P 

TC74HC697P 

LOGIC DIAGRAM TC74HC697 
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TC74HC696P 

TC74HC697P 


TIMING CHART TC74HC696 
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TC74HC696P 

TC74HC697P 

TIMING CHART TC74HC697 
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TC74HC696P 

TC74HC697P 


AC ELECTRICAL CHARACTERISTICS (t r =t f =6ns, C L =50pF) 


PARAMETER 

SYMBOL 

TEST 

CONDITION 

. 

v cc 

Ta=25°C 

Ta=-40'v85°C 

UNIT 

MIN.' 

TYP. 

MAX. 

MIN. 

MAX. 

Output Transition Time 

(Q) 

C TLH 

tTHL 



- 

25 

7 

6 

60 

12 

10 

- 

75 

15 

13 

ns 

Output Transition Time 

(RCO) 

C TLH 

*-THL 


H 

- 

30 

8 

7 

75 

15 

13 


95 

19 

16 

Propagation Delay Time 

(CCK - Q) 

tpLH 

tpHL 


i 

- 

136 

34 

29 

260 

52 

44 

- 

325 

65 

55 

Propagation Delay Time 

(RCK - Q) 

tpLH 

tpHL 


1 

- 

116 

29 

25 

225 

45 

38 


280 

56 

48 

Propagation Delay Time 

(CCK - RCO) 

fc pLH 

*-pHL 



- 

160 

40 

34 

305 

61 

52 

- 

380 

76 

65 

Propagation Delay Time 

(R/C - Q) 

t pLH 

c pHL 



- 

100 

25 

21 

195 

39 

33 

- 

225 

49 

42 

Propagation Delay Time 
(ENT - RCO) 

C pLH 

c pHL 


I 

- 

116 

29 

25 

225 

45 

38 

_ ■ 

. 

” 

280 

56 

48 

Propagation Delay Time 
(CCLR - Q) 

C pHL 


2.0 

4.5 

6.0 

- 

148 

37 

31 

285 

57 

48 


355 

71 

60 

Propagation Delay Time 

(CCLR - RCO) 

tpHL 


i 

- 

172 

43 

37 

325 

65 

55 

- 

405 

81 

69 

Maximum Clock Frequency 

f MAX 


i 

4 

20 

24 

8 

30 

35 

- 

3 

16 

19 

- 

MHz 

Minimum Pulse Widht 

(CCK, RCK) 

fc w(H) 

*"w(L) 


i 

- 

30 

8 

7 

r__ 7r 

15 
13 ' 

- 

95 

19 

16 

ns 

Minimum Pulse Width 
(CCLR) 

c w(L) 


i 

- 

30 

8 

7 

75 

15 

13 

- 

95 

19 

16 

Minimum Removal Time 

(CCLR) 

t rem 


B 

- 

- 

5 

5 

5 

- 

5 

5 

5 

Minimum Set-up Time 

(LOAD, ENP, ENT) 

t s 


| 

- 

96 

24 

20 

225 

45 

38 

- 

280 

56 

48 
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TG74HC696P 

TC74HC697P 


RECOMMENDED OPERATING CONDITIONS 


INPUT and OUTPUT 
EQUIVALENT CIRCUIT 



PARAMETER 

SYMBOL 

LIMIT 

UNIT 

Supply Voltage 

v cc 

2 % 6 


Input Voltage 

V IN 

0 ^ Vcc 

V 

Output Voltage 

v OUT 

0 ^ Vcc 


Operating Temperature 

^opr 

-40 ^ 85 

°C 

Input Rise and Fall Time 

tr,tf 

0^1000 (Vcc=2.0V) 

o^soocvcc^-sv) 

0-v-400(Vcc=6-0V) 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER SYMBOL TEST CONDITION 
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TC74HC696P 

TC74HC697P 


AC ELECTRICAL CHARACTERISTICS (Continued) 


PARAMETER 

SYMBOL 

TEST 

CONDITION 


Ta=25°C 

Ta=-40v85°C 

UNIT 

V CC 

MIN. • 

TYP. 

MAX. 

MIN. 

MAX. 

Minimum Set-up Time 



2.0 

- 

20 

75 

- 

95 



t s 


4.5 

- 

5 

15 

- 

19 


(A, B, C, D) 



6.0 

- 

4 

13 

- 

16 





2.0 

_ 

52 

125 

__ 

160 


Minimum Set-up Time 

C s 


4.5 

- 

13 

25 

- 

32 


(CCK - RCK) 



6.0 

- 

11 

21 

- 

27 





2.0 


64 

150 

_ 

190 


Minimum Set-up Time 










_ 

L s 


4.5 

_ 

16 

30 

— 

38 


(U/D) 



6.0 

- 

14 

26 

- 

32 

ns 




2.0 

- 

- 

0 

- 

0 


Minimum Hold Time 

th 


4.5 

- 

- 

0 

- 

0 





6.0 

- 

- 

0 

- 

0 


3-State Output 

tpZL 


2.0 

- 

64 

130 

- 

165 




Ri-lkft 

4.5 

_ 

16 

26 


33 


Enable Time 

tpZH 

1-1 











6.0 

- 

14 

22 

- 

28 



t r\T 7 


2.0 

_ 

92 

185 

_ 

230 


3-State Output 

pLZ» 

RL=lkfi 

4.5 

_ 

23 

37 

_ 

46 


Disable Time 

C pHZ 


6.0 

- 

20 

31 

- 

39 


Input Capacitance 

C IN 


- 

5 

10 

- 

10 

pF 

Power Dissipation 

C PD^ 

TC74HC696 

- 

90 

- 

- 

- 

Capacitance 

TC74HC697 

- 

92 

- 

- 

- 



Note(l) : Cpd is defined as the value of internal equivalent capacitance of IC which is 

calculated from the operating current consumption without load (refer to Test 
Circuit) . Average operating current can be obtained by the equation hereunder. 
I CC (°P r •) = C PD ' V CC * f IN + I CC 


HC-669 



TC74HC696P 

TC74HC697P 


SWITCHING CHARACTERISTICS TEST WAVEFORM 








TC74HC696P 

TC74HC697P 
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TC74HC698P 

TC74HC699P 

TC74HC698P U/D DECADE COUNTER/REGISTER (3-STATE) 

TC74HC699P U/D 4-BIT "BINARY COUNTER/REGISTER (3-STATE) 

The TC74HC698/699 are high speed CMOS up/down counters fabricated with silicon 
gate C 2 MOS technology. They achieve the high speed operation similar to equivalent 
LSTTL while maintaining the CMOS low power dissipation. TC74HC698 is BCD DECADE 
COUNTER, and TC74HC699 is 4-BIT BINARY COUNTER. Both devices have registers respec- 
tively. They count at positive edge of counter clock input (CCK) when selected at 
"Counter Mode". If input U/D is held "H", internal counter counts up, and held "L", 
counts down. Internal counter’s outputs are memoried in output register at positive 
edge of register clock (RCK) . The outputs (QA ^ QD) are selected internal counter 
outputs or register outputs respectively by output select input (R/C) . Their clear 
function are cleared synchronously to clock. All inputs are equipped with protection 
circuits against static discharge or transient excess voltage. 


FEATURES 

• High Speed ^MAX" 31MHz (Max.) at Vqq-5V 

• Low Power Dissipation IcC~4yA(Max. ) at Ta=25°C 

• High Noise Immunity Vnih-Vnil- 28% Vcc(M±n.) 

• Output Drive Capability 10 LSTTL Loads (For RCO) 

15 LSTTL Loads (For QA * QD) 

• Symmetrical Output Impedance I lOH I s= l0L-6mA(Min. ) | 

For QA 'v# QD Output 
I lOH I ~IoL = 4mA(Min. )For RCO Output 

• Balanced Propagation Delays tpLH^tpHL 

• Wide Operating Voltage Range Vcc(0p^» )~2V ^ 6V 

• Pin and Function Compatible with LSTTL (74LS698/699) 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 


VALUE 


Supply Voltage Range 


-0.5 % 7 


DC Input Voltage 


-0.5^ Vcc+0 . 5 

V 

DC Output Voltage 


—0 • 5 V cc +0 . 5 

V 

Input Diode Current 


±20 

mA 

Output Diode Current 


±20 

mA 

DC Output Current 


±35 (QA % QD) 
+25 (RCO) 


DC V cc /Ground Current 


±70 

mA 

Power Dissipation 


500* 

mW 

Storage Temperature 


-65 % 150 

°C 

Lead Temperature 10 sec 


300 

°c 



* 500mW in the range of Ta=-40°C ^ 65°C and from Ta=65°C 
up to 85 °C derating factor of -10mW/°C shall be applied, 
until 300mW. 


u/d[ 

1 20 

mm 

cck[ 

2 

19 

]roo 

a[ 

3 

18 

]qa 

b[ 

4 

17 

]qb 

0[ 

5 

16 

]qo 

»[ 

6 

15 

]qd 

ENP[ 

7 

14 

IBI 

^■3 

8 

13 


HIGai 

9 

12 



10 

11 

]r/c 

(TOP 

VIEW ) 
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TC74HC698P 

TC74HC699P 


TRUTH TABLE 


INPUTS 

OUTPUTS 

FUNCTION 




3 


'S3 

HiS 

E23 

o 

QA 

QB 

QC 

QD 


X 

X 

X 

X 

X 

X 

X 

H 

Z 

Z 

Z 

Z 

HIGH IMPEDANCE 


X 

X 

X 

_r 

X 

X 

L 

L 

L 

L 

L 

L 

CLEAR COUNTER 

H 

L 

X 

X 

_r 

X 

X 

L 

L 

a 

b 

c 

d 

LOAD COUNTER 

H 

H 

H 

X 

_r 

X 

X 

L 

L 

NO 

n.HANnR 


NO COUNT 

H 

H 

X 

H 


X 

X 

L 

L 




H 

H 

L 

L 

s 

H 

X 

L 

L 

COUNT UP 

COUNT UP 

H 

H 

L 

L 


L 

X 

L 

L 

COUNT DOWN 

COUNT DOWN 

H 

X 

X 

X 

~L 

X 

X 

L 

L 

NO 

CHANGE 


NO COUNT 

X 

X 

X 

X 

X 

X 

J 

H 

L 

a' . 

b' 

c' 

d' 

LOAD REGISTER 

X 

X 

X 

X 

X 

X 

“l. 

H 

L 

NO 

CHANGE 


NO LOAD 


X: Don f t care 
Z: High Impedance 

a^d : The level of steady state inputs at inputs A through D respectively, 
a »^d f : The level of steady state outputs at internal counter outputs QA f through 
QD* respectively. 

RCO Function 

TC74HC698 RC0=( UP*QA»QD*ENT 4- UP»qX»QD«ENT)_ 

TC74HC699 RCO=(UP*QA*QB*QC*QD*ENT + UP*QA*QB*QC*QD*ENT) 


BLOCK DIAGRAM 
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TC74HC698P 

TC74HC699P 
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TC74HC698P 

TC74HC699P 


LOGIC DIAGRAM TC74HC699 
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TC74HC698P 

TC74HC699P 


TIMING CHART 


TC74HC698 



COUNTER OUTPUT 


I 


REG- IS TER OUTPUT 


COUNTER OUTPUT 





TC74HC698P 

TC74HC699P 


TIMING CHART TC74HC699 
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TC74HC698P 

TC74HC699P 

INPUT and OUTPUT 

RECOMMENDED OPERATING CONDITIONS EQUIVALENT CIRCUIT 



PARAMETER 

SYMBOL 

LIMIT 

UNIT 

Supply Voltage 

Em 

2^6 

H 

Input Voltage 


0 ^ Vcc 

Output Voltage 


o ^ Vcc 

Operating Temperature 


-40 ^ 85 


Input Rise and Fall Time 


0%1000(Vcc=2.0V) 

0^500(Vcc=A.5V) 

0^400(Vcc=6.0V) 

B 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 

Vcc 

Ta=25°C 


UNIT 

MIN. 

TYP. 

bib 

MIN. 

MAX. 

High-Level 

Input Voltage 

VlH 


2.0 

4.5 

6.0 

1.5 

3.15 

4.2 

- 

- 

1.5 

3.15 

4.2 


V 

Low-Level 

Input Voltage 




_ 

- 

0.5 

1.35 

1.8 

- 


High-Level 

Output Voltage 


V IN= V IH 
or V IL 

IOH=“20yA 


1.9 
4.4 

5.9 

2.Q 

4.5 

6.0 


1.9 
4.4 

5.9 



QA ^-QD 

l0H =-6mA 
I 0 H -t 7 • 8mA 


4.18 

5.68 

4.31 

5.80 


4.13 

5.63 


. 

RCO 

I 0 H =-4mA 

IqjI = — 5 • 2mA 


4.18 

5.68 

4.31 

5.80 

- 

4.13 

5.63 


Low-Level 

Output Voltage 


V IN= V IH 
or V IL 

Iql^^a 


— 

0.0 

0.0 

0.0 


; 



QA 'VQD 

I 0L =6mA 

I 0L =7 ,8mA 


— 



- 

0.33 

0.33 

RCO 

I 0 L=^ mA 

I OL =5 * 2mA 


- 

0.17 

0.18 

0.26 

0.26 

- 


3-State Output 
Off-State 

Current 


VoUT~ v CC or GND 

6.0 

- 

B 

±0.5 

- 

±5.0 

yA 

Input Leakage 
Current 

I IN 

V IN~ V CC or GND 

6.0 

- 

B 

±0.1 

- 

±1.0 

Quiescent 

Supply Current 1 

I CC 

Vin=Vcc or GND 

6.0 

- 

B 


- 

40.0 
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TC74HC698P 

TC74HC699P 


AC ELECTRICAL CHARACTERISTICS (t r =t f =6ns, C L = 50 P F) 


PARAMETER 


Output Transition Time t TL n 

(Q) t THL 

Output Transition Time tTLH 


Propagation Delay Time t p LH 

(CCK - Q) tpHL 

Propagation Delay Time ipLK 

(RCK - Q) tpHL 

Propagation Delay Time t p LH 

(CCK - RCO) t pHL 

Propagation Delay Time tpLH 

(R/C - Q) t pHL 

Propagation Delay Time tpLH 

(ENT - RCO) t pHL 


Maximum Clock Frequency ^MAX 

(CCK, RCK) 

Minimum Pulse Width ^(H) 

(CCK, RCK) t w(L ) 

Minimum Set-up Time 

(LOAD, ENP, ENT) ts 

Minimum Set-up Time 

t s 

(A, B, C, D) 


TEST 

CONDITION 
















TC74HC698P 

TC74HC699P 


AC ELECTRICAL CHARACTERISTICS (Continued) 





■■■■ 







PARAMETER 

SYMBOL 


mm 

ia=/^ ( 

3 

Ta=-4U^85 C 

UNIT 


EM 



KIM 

MIN. 

MAX. 


Minimum Set-up Time 

■■ 


2.0 

- 

12 

50 

- 

65 


(CCLR) 

B 


4.5 

- 

3 

10 

- 

13 


■ 


6.0 

- 

2.5 

9 

- 

11 


Minimum Set-up Time 

Ml 


2.0 

- 

60 

150 

- 

190 




4.5 

— 

15 

30 

_ 

38 


(U/D) 

B 


6.0 

- 

13 

26 

- 

32 


Minimum Set-up Time 

B 


2.0 

- 

48 

125 

- 

160 




4.5 

- 

12 

25 

— 

32 


(CCK - RCK) 

B 



- 

10 

■ 

21 

- 

27 

ns 














- 

- 

25 

- 

36 


Minimum Hold Time 




- 

- 

5 

- 

6 






- 

- 

5 

- 

5 


3-State Output 


R L =lkB 


- 

56 

110 

- 

140 



— 

14 

22 

— 

28 


Enable Time 




- 

12 

19 

- 

24 


3-State Output 




- 

80 

145 

- 

180 



R t =lkft 


— 

20 

29 

— 

36 


Disable Time 


Li 


- 

17 

25 

- 

31 


Input Capacitance 



- 

5 

10 

- I 

10 


Output Capacitance 



- 

10 

1 

- 

- 

P F 

Power Dissipation 
Capacitance 



- 

113 

- 

- 

■ 



Note (1) : Cpo is defined as the value of internal equivalent capacitance of IC which is 
calculated from the operating current consumption without load (refer to Test 
Circuit) . Average operating current can be obtained by the equation hereunder. 
I CC^°P r ') s=c PD * V CC # f IN + I CC 
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TC74HC698P 

TC74HC699P 


SWITCHING CHARACTERISTICS TEST WAVEFORM (Continued) 
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TC74HC698P 

TC74HC699P 


I cc (Opr.) TEST CIRCUIT 



HC-683 





TC74HC4002AP/AF 



The TC74HC4002A is a high speed CMOS 4-INPUT NOR 
GATE fabricated with sillicon gate C 2 MOS technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

The internal circuit is composed of 3 stages including a 
buffer output, which provide high noise immunity and 
stable output. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 


FEATURES: 

• High Speed t p d=10ns(Typ.)at Vcc=5V‘ 

• Low Power Dissipation Icc=l # A(Max.)at Ta=25°C 

• High Noise Immunity Vmh=Vn;(l 28% Vcc(Min.) 

• Output Drive Capability 10 LSTTL Loads 

• Symmetrical Output Impedance ••• | Iqh i = IoL = 4rnA(Min.) 

• Balanced Propagation Delays tpLH^ IpHL 

• Wide Operating Voltage Range Vcc (opr)=2V~~6V 

• Pin and Function Compatible with 4002B. 
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TC74HC4002AP/AF 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

— 0.5 — 7 

V 

DC Input Voltage 

V, N 

-0.5 ~ Vo. +0.5 

V 

DC Output Voltage 

Volt 

-0.5 ~V cc +0.5 

V 

Input Diode Current 

I.k 

±20 

mA 

Output Diode Current 

*OK 

±20 

mA 

DC Output Current 

Wr 

±25 

mA 

DC V cc /Ground Current 

*cc 

±50 

mA 

Power Dissipation 

Pd 

500(DIP)*/180(MFP) 

mW 

Storage Temperature 

T s tg 

-65 -150 

°C 

Lead Temperature lOsec 

T L 

300 

°C 


*500mW in the range of Ta= 
~40°C — 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

V CC 

2 - 6 

V 

Input Voltage 

V |N 

0 — v cc 

V 

Output Voltage 

v olt 

0 ~ V(x 

V 

Operating Temperature 

Topr 

-40 - 85 

°C 

Input Rise and Fall Time 

t r , tf 

0 ~ 1000(V CC =2.0V) 

0 ~ 500(V CC =4.5V) 

0 ~ 400(V CC =6.0V) 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C I 

Ta=-40 -85°C 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V,H 


2.0 

4.5 

6.0 

1.5 

3. 15 
4.2 

- 

- 

1.5 

3. 15 
4.2 

H 


Low-Level 

Input Voltage 

V, L 


2.0 

4.5 

6.0 

- 

- 

0.5 

1.35 

1.8 

- 

m 


High-Level 
Output Voltage 

VOH 

V 1N = 

Vi H orV|L 

Iqh = ~20 u A 

2.0 

4.5 

6.0 

1.9 
4.4 

5.9 

2.0 

4. 5 
6.0 

- 

1.9 
4.4 

5.9 

H 


Iqh =-4 mA 

I OH =-5. 2mA 

4.5 

6.0 

4.18 

5. 68 

4.31 

5. 80 

_ 

4.13 

5.63 

Hi 

Low-Level 

Output Voltage 

Vql 

V|N = 
V| H °rV 1L 

Iol = 20 fi A 

2.0 

4.5 

6.0 

- , 

0.0 

0.0 

0.0 

0.1 

0. 1 

0. 1 

- 

i 


I a. =4 mA 
Iol =5. 2mA 

4.5 

6.0 

_ 

0. 17 
0.18 

0. 26 

0. 26 

_ 

m 

Input Leakage Current 

Iix 

Vj\ =Vcc or GND 

6.0 

- 

- 

±0.1 

- 

±1.0 

aA 

Quiescent Supply Current 

Icc 

V ix —Vcc or GND 

6.0 

- 

- 

1.0 

- 

10.0 
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AC ELECTRICAL CH AR ACTERISTIC$(C L =15pF,V cc =5V,Ta=25°C, Input t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Output Transition Time 

tTLH 

tTIIL 


- 

4 

8 

ns 

Propagation Delay Time 

tpLH 

tpHL 


- 

10 

17 


AC ELECTRICAL CH AR ACTE RISTIC$(C L =50pF, Input t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 ~85°C 

UNIT 

Voc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 




2.0 

- 

30 

75 

- 

95 


Output Transition Time 

t TLH 


4.5 

- 

8 

15 

- 

19 


t'THL 


6.0 

- 

7 

13 

- 

16 

ns 




2.0 

- 

40 

100 

- 

125 

Propagation Delay Time 

l pLH 


4.5 

- 

13 

20 

- 

25 



t pHL 


6.0 ! 

- 

11 

17 

- 

21 


Input Capacitance 

Ck 


- 

5 i 

10 

■ - • 

10 

P F 

Power Dissipation Capacitance 

Cpo(l) 


- 

22 

- 

- 

- 


Note(l) CpQ is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

Icctpd=C PD * V CC * fix + Ioc /2(per Gate) 
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TC74HC4017P/F 


TC74HC4017P/F DECADE COUNTER/DIVIDER 


The TC74HC 4017 is a high speed CMOS DECADE JOHNSON COUNTER fabricated with 
silicon C 2 M0S technology. It achieves the high speed operation similar to equivalent 
LSTTL while maintaining the CMOS low power dissipation. It contains 5-stage divided- 
by-10 Johnson counter with 10 decoded output (Q0 - Q10) and carry-out bit. 

This counter is advanced on the positive edge of clock signal when CE input is held 
low, or it is advanced on the negative edge of the clock enable signal (CE) when CLOCK 
input is held high, and selected one of ten outputs goes high. Holding high the CLEAR 
input, this counter is cleared to its zero state without regard to the other input 
conditions . 

All inputs are equipped with protection circuits against static discharge or transient 
excess voltage. 

FEATURES: 

• High Speed fMAX=45MHz (Typ . ) at VCC-5V 

• Low Power Dissipation IcC“4yA(Max. ) at Ta=25°C 

• High Noise Immunity VnIH“VnIL = 28% Vcc(Min.) 

• Output Drive Capability 10 LSTTL Loads 

• Symmetrical Output Impedance I lOH I ”T0L=4mA(Min. ) 

• Balanced Propagation Delays tpLif^pHL 

• Wide Operating Voltage Range v CC(opr. ) S= 2V ^ 6V 

• Pin and Function Compatible with 401 7B 


ABSOLUTE MAXIMUM RATINGS 


PIN ASSIGNMENT 


* 500mW in the range of Ta=-40° 'v 65°C and from Ta=65°C 
up to 85°C derating factor of -10mW/°C shall be applied 
until 30QmW. 



PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

v cc 

-0 . 5 ^ 7 

V 

DC Input Voltage 

VlN 

-0.5^ Vcc+0. 5 

V 

DC Output Voltage 

VOUT 

-0.5 -x. V cc +0.5 

V 

Input Diode Current 

IlK 

±20 

mA 

Output Diode Current 

!0K 

±20 

mA 

DC Output Current 

!0UT 

±25 

mA 

DC Vcc/Ground Current 

icc 

±50 

mA 

Power Dissipation 


500(DIP) * 
180(MFP) 

mW 

Storage Temperature 

T stg 

-65 ^ 150 

°C 

Lead Temperature lOsec 

Tl 

300 

°C 
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TC74HC4017P/F 


TRUTH TABLE 


CLOCK 

CE 

CLEAR 


X 

X 

H 


L 

X 

L 


X 

H 

L 


_r 

L 

L 


~L_ 

L 

L 


H 

_r 

L 


H 

~L 

L 



LOGIC DIAGRAM 
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TC74HC4017P/F 


TIMING DIAGRAM 



PARAMETER 

SYMBOL 

LIMIT 


Supply Voltage 

v cc 

2^6 


Input Voltage 

V IN 

0 'b Vcc 


Output Voltage 

v OUT 

0 % Vcc 


Operating Temperature 

T opr 

-40 ^ 85 


Input Rise and Fall Time 

t r , tf 

0^1000(Vcc=2.0vi 
0 %500(Vcc=A.5V) 
0 -v400(VCC=6.0V) 
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TC74HC4017P/F 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-4(K85°C 


v C c 

MIN. 

TYP. 

MAX. 

MIN. 


High-Level 

Input Voltage 

V IH 


2.0 

4.5 

6.0 

1.5 

3.15 

4.2 

- 

- 


1 


Low-Level 

Input Voltage 

VlL 


2.0 

4.5 

6.0 

: 

- 

0.5 

1.35 

1.8 

_ 

0.5 

1.35 

1.8 


High-Level 
Output Voltage 

V 0H 

V IN =V IH 

or V IL 

I OH =-20pA 

2.0 

4.5 

6.0 

1.9 

4.4 

5.9 

2.0 

4.5 

6.0 

- 


■ 


I 0 H=-AmA 

I OH =-5.2mA 

4.5 

6.0 

4.18 

5.68 

4.31 

5.80 

- 


■ 

Low-Level j 

Output Voltage 

V 0L 

V IN =V IH 

or Vjl 

I 0L =20yA 

2.0 

4.5 

6.0 

- 

0.0 

0.0 

0.0 

0. 1 

0.1 

0.1 


0. 1 

0.1 

0.1 


I 0 L=Am A 

I OL = 5-2mA 

4.5 

6.0 

- 

0. 17 

0.18 

0.26 

0.26 



Input Leakage 
Current 

I IN 

VlN = VcC or GND 

6.0 

- 

- 

± 0.1 




Quiescent 

Supply Current 

I cc 

VlN = Vcc or GND 

6.0 

- 

- 
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TC74HC4017P/F 


AC ELECTRICAL CAHRACTERISTICS (Continued) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-A0^85°C 

UNIT 

v C c 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Maximum Clock 



2.0 

5 

10 

- 

4 

- 



f MAX 


4.5 

25 

41 

- 

20 

- 

MHz 

Frequency 













6.0 

29 

48 

- 

24 

- 


Minimum Pulse Width 

twCL) 



- 

30 


■ 

95 






— 




19 


(CLOCK) 

tw(H) 



_ 



B 

16 


Minimum Pulse Width 







B 

95 


(CLEAR) 

c w(H) 






B 

19 





mm 





16 





MtiM 

BPBBj 



B|^H 

0 






■ 





ns 

Minimum Set-up Time 

ts 


BE! 


£1 


■ 

0 





ffB 

■ 



B 

0 









■ 

95 


Minimum Hold Time 

th 


R 

B 

1 


B 

19 






i 

mm 


1 

16 


Minimum Removal Time 





wm 



95 



trem 


HR 


1 



19 


(CLEAR) 




H 

mm 








6.0 




Bfl 

16 


Input Capacitance 

C IN 



B 


B 

10 

pF 

Power Dissipation 
Capacitance 

CpD(l) 


■ 

B 

B 

B 

- 


Note (1) CpD is defined as the value of internal equivalent capacitance of IC which is 


calculated from the operating current consumption without load (refer to Test 
Circuit). Average operating current can be obtained by the equation hereunder. 

ICC(opr.) - c p D # V cc • f IN + I C C 
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TC7 4HC4017P/F 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


Q.n 


CLOCK 


CARRY 

OUT 


CLOCK 


CE 


Q,n 




v OL 


ICC(opr.) T£ ST CIRCUIT 

- CLOCK 
■O CE 



CLEAR 


OUTPUTS 


* : INPUT WAVEFORM IS THE SAME AS 
THAT IN CASE OF SWITCHING 
CHARACTERISTICS TEST. 
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TC74HC4020AP/AF/AFN 

TC74HC4040AP/AF/AFN 


TC74HC4020AP/AF/AFN 14-STAGE BINARY COUNTER 
TC74HC4040AP/AF/AFN 12-STAGE BINARY COUNTER 


The TC74HC4020A/TC74HC4040A are high speed CMOS 
BINARY COUNTER/DIVIDERs fabricated with silicon 
gate C 2 MOS technology. 

They achieve the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS 
dissipation. 

The TC74HC4020A is a 14-STAGE BINARY 
COUNTER, and the TC74HC4040A is a 12-STAGE 
BINARY COUNTER. 

Setting CLEAR to high resets the counter to low. 

A negative transition on the CLOCK input brings one 
increment into the counter. 

The TC74HC4020A provides 12 divided outputs: l’st 
stage and stage 4 thru stage 14. At Q14, a 1/16384 divided 
frequency will be output. 

The TC74HC4040A provides all divided output stages, 
and at Q12, a 1/4096 divided frequency will be output. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed f\lAX“^MHz(Typ. )at V<x=5V 

• Low Power Dissipation I<x = 4# A (Max.) at Ta=25°C 

• High Noise Immunity VyjH = Vy-jL 28% Vcc (Min.) 

• Output Drive Capability 10 LSTTL Loads 

• Symmetrical Output Impedance **• | Iqh I =IoL =: 4mA(Min. ) 

• Balanced Propagation Delays tpm^fpHL 

• Wide Operating Voltage Range ••• Vcc (opr )=2V—6V 

• Pin and Function Compatible with 4020B/4040B 



CLOCK 

CLEAR 

OUTPUT STATE 

X 

H 

ALL OUTPUTS 
= *L" 

s 

L 

NO CHANGE 

~L 

L 

ADVANCE TO 
NEXT STATE 


X : DON'T CARE 


PIN ASSIGNMENT 


TC74HC4020A TC74HC4040A 


Q12 

iC 


] 16 

Vcc 

Q12 

’C 


]« 

Vcc 

Q13 

*c 


]15 

Q11 

Q6 

*C 


]« 

Q11 

Q14 



> 

Q10 

Q5 

*c 



Q10 

Q6 

<[ 


]13 

Q8 

Q7 

<c 


]13 

Q8 

Q5 

«C 


]12 

Q9 

Q4 



D« 

Q9 

Q7 

•C 


]11 

CLEAR 

Q3 

®c 


]” 

CLEAR 

Q4 

7 C 


]10 

CLOCK 

Q2 

7 C 


] io 

CLOCK 

GND 

c 


]• 

Q1 

GND 

•c 


3» 

Q1 


(TOP VIEW) 
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TC74HC4020AP/AF/AFN 

TC74HC4040AP/AF/AFN 


IEC LOGIC SYMBOL 






HC-695 








TC74HC4020AP/AF/AFN 

TC74HC4040AP/AF/AFN 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5-7 

V 

DC Input Voltage 

V,N 

-0.5 ~V cc +0.5 

V 

DC Output Voltage 

V 01T 

-0.5 ~V cc +0.5 

V 

Input Diode Current 

I,K 

±20 

mA 

Output Diode Current 

J OK 

±20 

mA 

DC Output Current 

^OLT 

±25 

mA 

DC V^/Ground Current 


±50 

mA 

Power Dissipation 

p 

r D 

500(DIP)*/180(MFP) 

mW 

Storage Temperature 

Tstg 

-65 -150 

°C 

Lead Temperature lOsec 

Tl 

300 

°C 


*500mYV in the range of Ta= 
~40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300mW. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

V cc 

2 - 6 

V 

Input Voltage 

V,x 

o ~~ v cc 

V 

Output Voltage 

V 01T 

0 ~~ V cc 

V 

Operating Temperature 

T 0 pr 

-40 - 85 

°C 

Input Rise and Fall Time 

t r , tf 

0 ~ 1000(V CC =2.0V) 

0 ~ 500(V CC =4.5V) 

0 ~ 400(V CC =6.0V) 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 


UNIT 


MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V, H 


i 

1.5 

3.15 

4.2 

- 

- 

1.5 

3. 15 
4.2 

- 

V 

Low-Level 

Input Voltage 

Vj L 


i 

- 


0.5 

1.35 

1.8 

H 

gCTfg| 

m 


High-Level 
Output Voltage 

VOH 

V,x = 
V| H °rV IL 

I OH -~20 /z A 

. 

i 

ifl 

1.9 
4.4 

5.9 

2.0 

4.5 

6.0 

- 

H 

m 


I OH =“4 mA 
I OH =~5. 2mA 


4.18 

5. 68 

Hi 

: 

■VI 

BUB 

wM 

Low-Level 

Output Voltage 

Vql 

Vix = 

VlH°rV| L 

la =20 u A 

| 

g 

11 

EH 

■ 



I a -4 mA 
la =5. 2mA 

m 


■•Ml 

BBS 

BBS 

m 

grog® 

■m 

Input Leakage Current 

■Big 

Vjx = Vcc ° r GND 

EBB 


- 

■Hill 

H 

igawa 


Quiescent Supply Current 


Vi\ =Vcc or GND 

EM 

- 

- 
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TC74HC4020AP/AF/AFN 

TC74HC4040AP/AF/AFN 


TIMING REQUI REM ENTS( Input t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C . 

Ta=-40 ~85°C 

UNIT 

Vcc 

TYP. 

LIMIT 

LIMIT 

Minimum Pulse Width 
(CLOCK) 

tvv(L) 

t\V(H) 


2.0 

4.5 

6.0 

- 

75 

15 

13 

95 

19 

16 

ns 

Minimum Pulse Width 
(CLEAR) 

t\V(H) 


2.0 

4.5 

6.0 

- 

75 

15 

13 

95 

19 

16 

Minimum Removal Time 

trem 


2.0 

4.5 

6.0 

- 

25 

5 

5 

30 

6 

5 

Clock Frequency 

f 


2.0 

4.5 

6.0 

- 

6 

30 

35 

5 

24 

28 

MHz 


AC ELECTRICAL CH AR ACTERI$TIC$(C L = 15pF,V C c=5V,Ta=25°C) 


PARAMETER 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNJT 

Output Transition Time 

tTLH 

tTHL 


- 

4 

8 

ns 

Propagation Delay Time 
(CLOCK-Q1) 

tpLH 

tpHL 


- 

16 

24 

Propagation Delay Time 
(Qn-Qn+1) 

tpLH 

tpHL 


- 

5 

14 

Propagation Delay Time 
(CLEAR) 

tpLH 

tpHL 


- 

14 

24 

Maximum Clock Frequency 

f MAX 


33 

73 

_ 

MHz 


AC ELECTRICAL CH A R ACT ERISTICS (C L =50pF / Input t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25‘C 

Ta=-40 ~85T: 

UNIT 

Voc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Output Transition Time 

t TLH 

t ThlL 


2.0 

4.5 

6.0 

- 

30 

8 

7 

75 

15 

13 

- 

95 

19 

16 

ns 

Propagation Delay Time 
(CLOCK-Q1) 

tpLH 

tpHL 


2.0 

4.5 

6.0 

- 

70 

20 

17 

145 

29 

25 

- 

180 

36 

31 

Propagation Delay Time 
(Qn-Qn+1) 

t pLH 
t pHL 


2.0 

4.5 

6.0 

- 

20 

6 

4 

75 

15 

13 

- 

95 

19 

16 

Propagation Delay Time 
(CLEAR) 

tpLH 

tpHL 


2.0 

4.5 

6.0 

- 

55 

17 

14 

140 

28 

24 

- 

175 

35 

30 

Maximum Clock 
Frequency 

f MAX 


2.0 

4.5 

6.0 

6 

30 

35 

17 

66 

78 

- 

5 

24 

28 

- 

MHz 

Input Capacitance 

ClN 


- 

5 

10 

- 

10 

pF 

Power Dissipation Capacitance 

Cp D (l) 

TC74HC4020A 

- 

27 

- 

- 

- 

TC74HC4040A 

- 

37 

- 

- 

- 


Noted) Cpo is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

I 0C6pd =C FD * V 0C - f I\' +I 0C 
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TC74HC4022AP/AF 


OCTAL COUNTER/PIVIPER 

The TC74HC4022A is a high speed CMOS OCTAL 
COUNTER DIVIDER fabricated with silicon gate C z MOS 
technology. 

It achieves the high speed operation similar to equiv- 
alent LSTTL while maintaining the CMOS low power 
dissipation. It contains 4-stage divide-by-8 Johnson coun- 
ter with 8 decoded outputs (Q0—Q7) and a carry-out bit. 

This coun ter is advanced on the positive edge of clock 
signal when CLOCK ENABLE input is held low, or it is 
advanced on the negative edge of clock enable signal when 
CLOCK input is held high, and the selected one of eight 
outputs goes high. By holding the CLEAR input high, the 
counter is cleared to its zero state without regard to the 
other input conditions. 

All inputs are equipped with protection circuits against 
static discharge or tansient excess voltage. 

FEATURES: 

• High Speed •• fMAX = 57MHz(typ.) at Vcc~5V 

• Low Power Dissipation Icc=4# A (Max.) at Ta=25°C 

• High Noise Immunity Vnih=Vnil= 28% Vcc(Min.) 

• Output Drive Capability 10 LSTTL Loads 

• Symmetrical Output Impedance ••• 1 1 oh I =IoL = 4mA(Min.) 

• Balanced Propagation Delays tpm^tpHL 

• Wide Operating Voltage Range ••• Vcc(opr)=2V'M>V 

• Pin and Function Compatible with 4022B 
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16 


1 

P(DIP16-P~300A) 

16 

1 

F($OP16-P-300) 



PIN ASSIGNMENT 


oi i c 


j] 16 Vcc 

QO 2 £ 


2 15 CLEAR 

02 3 C 


2 14 CLOCK 

Q5 4 £ 


] 13 Cl 

06 5 C 


-1 |9 CARRY 
J '4 OUT 

NC 6 Q 


2 11 04 

Q3 7Q 


3 10 07 

GND 8C 


] 9 NC 


(TOP VIEW) 


I EC LOGIC SYMBOL 






























TC74HC4022AP/AF 



TIMING CHART 
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TC74HC4022AP/AF 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

— 0.5 ~ 7 

V 

DC Input Voltage 

V,N 

-0.5 ~V cc +0.5 

V 

DC Output Voltage 

V OUT 

-0.5 -Vcc+0.5 

V 

Input Diode Current 

I,K 

±20 

mA 

Output Diode Current 

^OK 

±20 

mA 

DC Output Current 

^out 

±25 

mA 

DC V^/Ground Current 

l cc 

±50 

mA 

Power Dissipation 

P D 

500(DIP)*/180(SOIC) 

mW 

Storage Temperature 

Tstg 

-65 ~150 

°C 

Lead Temperature lOsec 

T l 

300 

°C 


*500mW in the range of Ta= 
-40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2 - 6 

V 

Input Voltage 

V,N 

O^Vcc 

V 

Output Voltage 

V OUT 

o ~ V cc 

V 

Operating Temperature 

Topr 

-40 - 85 

°c 

Input Rise and Fall Time 

t r , tf 

0 ~ 1000(V CC =2.0V) 
o ~ 500 ^= 4 ^) 

0 ~ 400(V CC =6.0V) 

ns 


DC ELECTRICAL CHARACTERISTICS 





aw 

Ta=25‘C 

USSBSES^SM 


1 331 






High-Level 

Input Voltage 

V |H 


2.0 

4.5 

6.0 


B 

B 

mwm 

H 

B 

V 

Low-Level 

Input Voltage 

V, L 


2.0 

4.5 

6.0 

B 

B 

m 

B 

||Q| 

V 

High-Level 
Output Voltage 

VoH 

V| N = 
Vi H orV,L 

I OH =-20 u A 

1 

1.9 
4.4 

5.9 

n 

■n 

- 

1.9 
4.4 

5.9 

- 


urbsESS 

HfT BUM 

Ell 

4.18 

5. 68 

mwm 

mmm 

_ 

■ig 


Low-Level 

Output Voltage 

VOL 

V, N = 

V IH° rV iL 

I CL =20 u A 

Mil 

iii 

B 

BIB 

Mam 

0.1 

0.1 

0.1 

- 




Mil 

mi 

_ 

Hai 

Kgj« 

HUil 

— 

BlU 

Input Leakage Current 

*in 

V —Vcc GND 

liMil 

- 

- 

±0.1 

- 

±1.0 

li A 


lcc 

V|N =Vcc or GND 

6.0 

- 

- 


- 

40.0 
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TC74HC4022AP/AF 


TIMING REQUIREMENTS( Input t r =t t =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 ~85t 

UNIT 

Vcc 

TYP. 

LIMIT 

LIMIT 

Minimum Pulse Width 
(CLOCK) 

J | 


2.0 

4.5 

6.0 

- 

75 

15 

13 

95 

19 

16 


Minimum Pulse Width 



2.0 

- 

75 

95 


(CLEAR) 

tw(H) 


4.5 

6.0 

- 

15 

13 

19 

16 





2.0 

- 

0 

0 


Minimum Set-up Time 

t s 


4.5 

- 

0 

0 

ns 




6.0 

- 

0 

0 





2.0 

- 

75 

95 


Minimum Hold Time 

th 


4.5 

- 

15 

19 





6.0 

- 

13 

16 


Minimum Removal Time 



2.0 

- 

50 

65 


(CLEAR) 

Vem 


4-5 

6.0 

_ 

10 

9 

19 

16 





2.0 


6 

5 


Clock Frequency 

f 


4.5 


31 

25 

MHz 




6.0 

- 

36 

29 



AC ELECTRICAL CH ARACTERISTICS(C L =15pF,V cc =5V,Ta=25°C) 


PARAMETER 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 



Output Transition Time 

tTLH 

tTHL 


- 

4 

8 

ns 

Propagation Delay Time 
(CLOCK, CE-Q, CARRY) 

t pLH 

^dHL 


- 

17 

27 

Propagation Delay Time 
(CLEAR-Q, CARRY) 

tpLH 

tpHL 


- 

15 

25 

Maximum Clock Frequency 

f MAX 


33 

57 

- 

MHz 


AC ELECTRICAL CH ARACTERISTICS(C L =50pF, Input t r =t,=6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

BisgEEsaa 


"VcT 

MIN. 

TYP. 

MAX. 



Output Transition Time 

t TLH 

t THL 


2.0 

4.5 

6.0 

- 

30 

8 

7 

75 

15 

13 

- 

95 

19 

16 

ns 

Propagation Delay Time 
(CLOCK, CE-Q, CARRY) 

t pLH 

t pHL 


2.0 

4.5 

6.0 

- 

71 

21 

16 

160 

32 

27 

- 

200 

40 

34 

Propagation Delay Time 
(CLEAR-Q, CARRY) 

l pLH 

l pHL 


2.0 

4.5 

6.0 

- 

69 

19 

15 

145 

29 

25 

- 

180 

36 

31 

Maximum Clock 
Frequency 

f MAX 


2.0 

4.5 

6.0 

■ 

H 

- 

in 



Input Capacitance 

ClN 


- 

5 

10 

- 

10 

P F 

Power Dissipation Capacitance 

Cpo(l) 


- 


- 

- 

- 


Note(l) Cpd is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 


ioct*ri = Cro • v,x* fiN +lcc 
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TC74HC4024AP/AF 


7-STAGE BINARY COUNTER 

The TC74HC4024A is a high speed CMOS 7-STAGE 
BINARY COUNTER fabricated with silicon gate C 2 MOS 
technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 

dissipation. 

A negative transition on the CLOCK input brings one 
increment to the counter. 

A CLEAR input is used to reset the counter to the all 
low level state . A high level at CLEAR accomplishes the 
reset function. 

All divided output stages are provided, and at the last 
stage, 1/128 divided frequency will be obtained. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed f\iAX = 70MHz(typ.)at Vcc = 5V 

• Low Power Dissipation Icc = 4# A(Max.)at Ta=25°C 

• High Noise Immunity V\jh =V nil =2896 Vcc(Min.) 

• Output Drive Capability 10 LSTTL Loads 

• Symmetrical Output Impedance — | lQ H |=I 0L =4mA(Min.) 

• Balanced Propagation Delays — — tpLH^tpHL 

• Wide Operating Voltage Range — Vcc(opr)=2VM>V 

• Pin and Function Compatible with 4024B 


TRUTH TABLE 


INPUTS 

OUTPUT STATUS 

CLOCK 

CLEAR 

X 

H 

ALL OUTPUTS^ L" 

_T 

L 

NO CHANGE 

“L 

L 

ADVANCE TO NEXT STAGE 


X:Don't care 
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TC74HC4024AP/AF 


SYSTEM DIAGRAM 
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TC74HC4024AP/AF 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5-7 

V' 

DC Input Voltage 

V,N 

-0.5 ~ Vcc +0.5 

V 

DC Output Voltage 

V OUT 

-0.5 -Vcc+0.5 

V 

Input Diode Current 

I|K 

±20 

mA 

Output Diode Current 

*OK 

±20 

mA 

DC Output Current 

I OUT 

±25 

mA 

DC V^/Ground Current 

l CC 

±50 

mA 

Power Dissipation 

p 

r D 

500(DIP)*/180(SOIC) 

mW 

Storage Temperature 

Tstg 

"65 -150 

°C 

Lead Temperature lOsec 

T l 

300 

°C 


*500mW in the range of Ta= 
-40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2 - 6 

V 

Input Voltage 

V,N 

0-Vcc 

V 

Output Voltage 

v our 

0 ~ V (X 

V 

Operating Temperature 

Topr 

-40 - 85 

°C 

Input Rise and Fall Time 

t r , tf 

0 ~ 1000(V CC =2.0V) 

0 ~ 500(V CC =4.5V) 

0 ~ 400(Vcc=6.0V) 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 


jfgjffl 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V |H 


2.0 

4.5 

6.0 

1.5 

3.15 

4.2 

I 

- 


■ 


Low-Level 

Input Voltage 

V,L 


wxm 

in 

mu 

IB 

■ 

m 


0.5 

1.35 

1.8 

V 

High-Level 
Output V oltage 

Vqh 

V, N = 

V, H orV, L 

I OH ~~20 pi A 

m 

1.9 
4.4 

5.9 

m 



- 

V 

I OH =-4 mA 
I oh =- 5. 2mA 

m 

4.18 

5. 68 


— 


: 

Low-Level 

Output Voltage 

V OL 

V IN = 

Vi H orV IL 

Iql =20 H A 


- 


0.1 

0.1 

0.1 


0.1 

0.1 

0. 1 

1 

Iql =4 mA 
Iql =5. 2mA 

m 

: 

0.17 

0.18 

0. 26 

0. 26 


0. 33 

0. 33 

Input Leakage Current 

I IN 

V ij\r —Vcc gnd 

6.0 

- 

- 

■3S1 


±1.0 

■ 

Quiescent Supply Current 


Vjjm =V C C or GND 

ion 

- 

- 

iKSH 

- 

40.0 
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TC74HC4024AP/AF 


TIMING REQUIREMENTS(lnput t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta= 

25 9 C 

Ta=-40 ~85t 

UNIT 

Vcc 

TYP. 

' LIMIT 

LIMIT 

Minimum Pulse Width 
(CLOCK) 

l! 


2.0 

4.5 

6.0 

- 

75 

15 

13 

95 

19 

16 


Minimum Pulse Width 



2.0 

- 

75 

95 


(CLEAR) 

t\V(H) 


475 

6.0 

- 

15 

13 

19 

16 

ns 




2.0 

- 

25 

30 


Minimum Removal Time 

trem 


4.5 

- 

5 

6 





6.0 

- 

5 

5 





2.0 

- 

6 

5 


Clock Frequency 

f 


4.5 

- 

31 

25 

MHz 




6.0 

- 

36 

29 



AC ELECTRICAL CHAR ACTE RISTICS(C L = 15pF / V cc =5V,Ta=25°C) 


PARAMETER 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Output Transition Time 

tTLH 

t THL 


- 

4 

8 

ns 

Propagation Delay Time 
(CL0CK-Q1) 

tpLH 

tpHL 


- 

13 

20 

Propagation Delay Time 
(Qn-Qn+1) 

Atpd 


- 

4 

9 

Propagation Delay Time 
(CLEAR-Qn) 

tpLH 

tpHL 


- 

13 

20 

Maximum Clock Frequency 

fMAX 


34 

70 

- 

MHz 


AC ELECTRICAL CH AR ACTE RISTICS(C L =50pF, Input t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25‘€ 

Ta=-40 ~85°C 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Output Transition Time 

tTLH 

tTHL 


2.0 

4.5 

6.0 

- 

30 

8 

7 

75 

15 

13 

- 

95 

19 

16 

ns 

Propagation Delay Time 
(CL0CK-Q1) 

tpLH 

tpHL 


2.0 

4.5 

6.0 

- 

60 

16 

13 

120 

24 

20 

- 

150 

30 

26 

Propagation Delay Time 
(Qn-Qn+1) 

Atpd 


2.0 

4.5 

6.0 

- 

24 

6 

5 

60 

12 

10 

- 

75 

15 

13 

Propagation Delay Time 
(CLEAR-Qn) 

tpLH 

tpHL 


2.0 

4.5 

6.0 

- 

50 

16 

13 

120 

24 

20 

- 

150 

30 

26 

Maximum Clock 
Frequency 

f.MAX 


2.0 

4.5 

6.0 

6 

31 

36 

17 

63 

73 

- 

5 

25 

29 

- 

MHz 

Input Capacitance 

CiN 


- 

5 

10 

- 

10 

P F 

Power Dissipation Capacitance 

Cpd(1) 

i 

- 

36 

- 

- 

- 


Note(l) Cpo is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

I CC(pd =C FD ‘ V (£ ' % +ICC 
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TC74HC4028AP/AF 


BCP-TO-DECIMAL DECODER 

The TC74HC4028A is a high speed CMOS BCD-to- 
DECIMAL DECODER fabricated with silicon gate C 2 MOS 
technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

A BCD code applied to the four inputs (A-D) sets a high 
level at one of ten decoded outputs. A illegal BCD code 
such as eleven thru fifteen sets all outputs low. This 
device can be used as 3-to-8 LINE DECODER when input 
D is held high. 

This device is useful for code conversion , address 
decoding , memory selection , multiplexing , or readout, 
decoding. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed t p d=18ns(Typ.)at Vcc=5V 

• Low Power Dissipation Icc=4jU A(Max.)at Ta=25°C 

• High' Noise Immunity V\-ih =Vnil = 28X Vce (Min.) 

• Output Drive Capability 10 LSTTL Loads 

• Symmetrical Output Impedance ***l I OH |=IOL-4mA(Min.) 

• Balanced Propagation Delays t P m ^tpHL 

• Wide Operating Voltage Range *** Vcc(opr)=2V— 6V 

• Pin and Function Compatible with 4028B 


IEC LOGIC SYMBOL 



Y4 ![ 

SB 

] 16 Vcc 

Y2 2 [ 


] 15 Y3 

Y0 3 [ 


] 14 Y1 

Y7 4 [ 


5 13 B 

Y9 5 [ 


] 12 C 

Y5 6[ 


]11 D 

Y6 ?C 


]10 A 

GND 8C 

ii 

]9 Y8 




Y0 

Y1 

Y2 

Y3 

Y4 

Y5 

Y6 

Y7 

Y8 

Y9 
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TC74HC4028AP/AF 


TRUTH TABLE 
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TC74HC4028AP/AF 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT ■ 

Supply Voltage Range 

v cc 

-0.5-7 

V 

DC Input Voltage 

V,N 

-0.5 -'Vcc +0.5 

V 

DC Output Voltage 

V OUT 

-0.5 ~ Vcc +0.5 

V 

Input Diode Current 

I.K 

±20 

mA 

Output Diode Current 

^OK 

±20 

mA 

DC Output Current 

^OUT 

±25 

mA 

DC V^/Ground Current 

*cc 

±50 

mA 

Power Dissipation 

p D 

500(DIP)*/180(SOIC) 

mW 

Storage Temperature 

Tstg 

-65 -150 

°C 

Lead Temperature lOsec 

Tl 

300 

°C 


*500mW in the range of Ta= 
-40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Voc 

2 - 6 

V 

Input Voltage 

V,N 

0 ~ Vcc 

V 

Output Voltage 

V OUT 

0-Vcc 

V 

Operating Temperature 

T 0 pr 

-40 - 85 

°C 

Input Rise and Fall Time 

t r , tf 

0 ~ 1000(Vcc=2.0V) 

0 ~ 500(Vcc=4.5V) 

0 ~ 400(Vcc=6.0V) 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25t: 

Ta=-40 ~85°C 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V, H 


2.0 

4.5 

6.0 

1.5 

3.15 

4.2 

- 

- 

1.5 

3.15 

4.2 

- 

V 

Low-Level 

Input Voltage 

V,L 


2.0 

4.5 

6.0 

_ 

- 

0.5 

1.35 

1.8 

- 

0.5 

1.35 

1.8 

V 

High-Level 
Output Voltage 

Vqh 

V| N = 
V| H °rV,L 

I OH =-20 u A 

2.0 

4.5 

6.0 

1.9 
4.4 

5.9 

2.0 

4.5 

6.0 

- 

1.9 
4.4 

5.9 

- 

V 

I OH =“4 mA 

I OH =“5. 2mA 

4.5 

6.0 

4.18 

5. 68 

4.31 

5. 80 

: 

4.13 

5. 63 

: 

Low-Level 

Output Voltage 

Vql 

V 1N = 

V,HorV IL 

Iql =20 u A 

2.0 

4.5 

6.0 

- 

0.0 

0.0 

0.0 

0.1 

0.1 

0.1 

- 

0.1 

0.1 

0.1 

V 

I a =4 mA 
I<X =5. 2mA 

4.5 

6.0 

: 

0.17 

0.18 

0. 26 

0. 26 

: 

0. 33 

0. 33 

Input Leakage Current 

IlN 

Vim —Vcc °r GND 

6.0 

- 

- 

±0.1 

- 

±1.0 

U A 

Quiescent Supply Current 

Icc 

V lN =V C c or GND 

6.0 

- 

- 

4.0 

- 

40.0 
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TC74HC4028AP/AF 


AC ELECTRICAL CH AR ACTERISTICS(C L = 15pF,V cc =6V,Ta=25°C, Input t r =t,=6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Output Transition Time 

tTLH 

tTHL 


- 

4 

8 

ns 

Propagation Delay Time 

tpLH 

tpHL 

1 

- 

18 

34 


AC ELECTRICAL CHARACTERISTICS(C L =50pF, Input t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25t 

Ta=~40 -85°C 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Output Transition Time 

tTLH 

tTHL 


2.0 

4.5 

6.0 

- 

30 

8 

7 

n 

H 

95 

19 

16 

ns 

Propagation Delay Time ! 
(A,B,C,D-Y) 

tpLH 

tpHL 


m 

bI 


80 

22 

18 

180 

36 

31 

- 

225 

45 

38 

Input Capacitance 

K3!9i 


HSU 

5 

10 

- 

10 

pF 

Power Dissipation Capacitance 

Cpd(1) 


- 

44 

- 

- 

- 


Note(l) CpQ is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 
iccepd=CpD • v oc* f iN +1 <r 
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TC74HC4049AP/AF/AFN 

TC74HC4050AP/AF/AFN 


HEX BUFFER CON VERTER(INVERTING) 
HEX BUFFER CONVERTER 


The TC74HC4049A and TC74HC4050A are high speed 
CMOS HEX BUFFERS fabricated with silicon gate 
C 2 MOS technology. 

They achieve the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

The TC74HC4049A is an inverting buffer, while the TC74 
HC4050A is a non-inverting buffer. The internal circuits 
are composed of 3-stages (HC4049A) or 2-stages (HC405 
OA) of inverters, which provide high noise immunity and 
stable output. 

Input protection circuits are different from those of 
other high speed CMOS IC\s. They eliminate the diodes on 
the V<x side thus providing of logic-level conversion from 
high-level voltages up to 15V to low-level voltages. 

They are useful for battery back up circuits, because 
input voltage can be applied on IC’s which are not biased 
by Vcc . 

FEATURES: 

• High Speed tpd=9ns(Typ.)at Vcc = 5V 

•Low Power Dissipation Icc^l# A(Max.)at Ta=25°C 

• High Noise Immunity V^h = V\il 28% Vcc (Min.) 

• Output Drive Capability 15 LSTTL Loads 

• Symmetrical Output Impedance ••• | Iqh I = IoL = 6mA(Min.) 

• Balanced Propagation Delays tp^n^tpHL 

• Wide Operating Voltage Range ••• Vcc (opr)=2V~~6V 

• Pin and Function Compatible with 4049B/4050B 


PIN ASSIGNMENT 


TC74HC4049A 


TC74HC4G50A 



16 NO V cc 1 

15 6Y 1 Y 2 

14 6A 1 A 3 

13 NO 2Y 4 

12 5Y 2A 5 

11 5A 3Y 6 

10 4Y 3A 7 

9 4A GND 8 



(Top View) NC : No Connection 
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TC74HC4049AP/AF/AFN 

TC74HC4050AP/AF/AFN 


IEC LOGIC SYMBOL 


TC74HC4049A TC74HC4050A 



INPUT and OUTPUT EQUIVALENT CIRCUIT 



TC74HC4049A TC74HC4050A 
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TC74HC4049AP/AF/AFN 

TC74HC4050AP/AF/AFN 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5-7 

V 

DC Input Voltage 

V,K 

-0.5 - 18* 

V 

DC Output Voltage 

V OUT 

-0.5 ~V cc +0.5 

V 

Input Diode Current 

I.K 

-20 

mA 

Output Diode Current 

*OK 

±20 

mA 

DC Output Current 

*0UT 

±35 

mA 

DC V^/Ground Current 

*CC 

±75 

mA 

Power Dissipation 

p d 

500(DIP)**/180(SOIC) 

mW 

Storage Temperature 

Tstg 

-65 -150 

°C 

Lead Temperature lOsec 

Tl 

300 

°C 


Note) 

* DC input voltage (V in ) 
specified is measured to 
GND and is not related to 

Voc* 

Recommended operating 
range is OV to 15V and it is 
possible to convert logic - 
levels from 15V to 5V or 5V 
to 2V. 

**500mW in the range of Ta= 
-40°C~ 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2-6 

V 

Input Voltage 

V 1N 

0-15 

V 

Output Voltage 

V OUT 

0-Vcc 

V 

Operating Temperature 

Topr 

-40 - 85 

°c 

Input Rise and Fall Time 

t r , tf 

0 ~ 1000(V CC =2.0V) 

0 ~ 500(Vcc=4.5V) 

0 ~ 400(Vcc=6.0V) 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 — 85°C 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V IH 


2.0 

4.5 

6.0 

1.5 

3.15 

4.2 

- 

- 

1.5 

3.15 

4.2 

- 

V 

Low-Level 

Input Voltage 

V,L 


2.0 

4.5 

6.0 

- 

- 

0.5 

1.35 

1.8 

- 

0.5 

1.35 

1.8 

V 

High-Level 
Output Voltage 

Vqh 

V,N = 
V|H°rV|L 

Ich =-20 u A 

2.0 

4.5 

6.0 

1.9 
4.4 

5.9 

2.0 

4.5 

6.0 

- 

1.9 
4.4 

5.9 

- 

V 

I OH =“6 rnA 

I OH =-7. 8mA 

4.5 

6.0 

4.18 

5.68 

4.31 

5. 80 

: 

4.13 

5. 63 

_ 

Low-Level 

Output Voltage 

V QL 

V[ N = 

V, H orV,L 

Iol =20 u A 

2.0 

4.5 

6.0 

- 

0.0 

0.0 

0.0 

0.1 

0.1 

0.1 

- 

0.1 

0.1 

0.1 

V 

Iol =6 mA 
Iol =7. 8mA 

4.5 

6.0 

: 

0.17 

0. 18 

0. 26 

0. 26 

: 

0. 33 

0. 33 

Input Leakage Current 

IlN 

Vj\- =Vcc or GND 

6.0 

- 

- 

±0.1 

- 

±1.0 

li A 

Quiescent Supply Current 

!cc 

Vj x =V(x or GND 

6.0 

- 

~ 

1.0 

- 

10.0 
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TC74HC4049AP/AF/AFN 

TC74HC4050AP/AF/AFN 


AC ELECTRICAL CH ARACTERISTICS(lnput t r =t,=6ns) 


PARAMETER 

SYMBOL 

TEST 


Ta=25°C 

Ta=-40 ~85‘t 

UNIT 

CONDITION 

CL 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Output Transition Time 

tTLH 

t T\\L 


50 

2.0 

4.5 

6.0 

- 

25 

6 

5 

60 

12 

10 

- 

75 

15 

13 

ns 

Propagation Delay Time 

^pLH 

t pHL 


50 

2.0 

4.5 

6.0 

- 

30 

10 

8 

75 

15 

13 

- 

95 

19 

16 

150 

2.0 

4.5 

6.0 

- 

45 

15 

13 

100 

20 

17 

- 

145 

29 

25 

Input Capacitance 

C|\ 


- 

5 

10 

- 

10 

pF 

Power Dissipation Capacitance 

Cpo(l) 


- 

26 

- 

- 

- 


Note(l) Cpd is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

I<Xhpd = CpD • V GC’ flN + I(E /6(per Gate) 
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TC74HC4051AP/AF 

TC74HC4052AP/AF 

TC74HC4053AP/AF/AFN 


TC74HC4051AP/AF 8-CHANNEL ANALOG MULTIPLEXER/DEMULTIPLEXER 

TC74HC4052AP/AF DUAL 4-CHANNEL ANALOG MULTIPLEXER/DEMULTIPLEXER 

TC74HC4053AP/AF/AFN TRIPLE 2-CHANNEL ANALOG MULTIPLEXER/DEMULTIPLEXER 


The TC74HC4051 A/ 4052A/4053 A are high speed CMOS 
ANALOG MULTIPLEXER/DEMULTIPLEXER fabricated 
with silicon gate C 2 MOS technology. They achieve the high 
speed operation similar to equivalent LSTTL while 
maintaining the CMOS low power dissipation. 

The TC74HC4051A has an 8 channel configuration, the 
TC74HC4052A has a 4 channel X 2 configuration and the 
TC74HC4053A has a 2 channel X 3 configuration. 

The digital signal to the control terminal turns “ON" 
the corresponding switch of each channel a large 
amplitude signal (V(x;-V EE ) can then be switched by the 
small logical amplitude (Vqq-GND) control signal. 

For example, in the case of V CC =5V, GND=0V, V EE - 
-5V, signals between -5V and + 5V can be switched from 
the logical circuit with a single power supply of 5V. As 
the ON- resistance of each switch is low, they can be 
connected to circuits with low input impedance. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed t p< f=15ns(typ.)atV cc =5V,V EE =OV 

• Low Power Dissipation 1^=4// A(Max.)at Ta=25°C 

• High Noise Immunity Vnih = ^NIL = 28X V^Min.) 

•Low ON Resistance Rosj=50Q(typ.)at V CC -V EE =9V 

• High Degree of Linearity ••• THD=0.02%(typ.)at V CC -V EE =9V 

• Pin and Function Compatible with 4051/4052/4053B 


TRUTH TABLE 


CONTROL INPUTS 

“ON” CHANNEL 


QQ 

□ 

D 

HC4051A 



L 

L 

L 

L 

0 

OX, OY 

OX, OY, OZ 

L 

L 

L 

H 

1 

IX, 1Y 

IX, OY, OZ 

L 

L 

H 

L 

2 

2X, 2Y 

OX, 1Y, OZ 

L 

L 

H 

H 

3 

3X, 3Y 

IX, 1Y, OZ 

L 

H 

L 

L 

4 

— 

OX, OY, 1Z 

L 

H 

L 

H 

5 

— 

IX, 0Y.1Z 

L 

H 

H 

L 

6 

— 

OX, 1Y, 1Z 

L 

H 

H 

H 

7 

— 

1X.1Y.1Z 

H 

X 

X 

X 

NONE 

NONE 



X : DON’T CARE, * : Except HC4052A 
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TC74HC4051 AP/AF 
TC74HC4052AP/AF 
TC74HC4053AP/AF/AF N 


SYSTEM DIAGRAM 
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TC74HC4051 AP/AF 
TC74HC4052AP/AF 
TC74HC4053AP/AF/AFN 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vet 

-0.5- 7 

V 

Supply Voltage Range 

Vary* 

-0.5-13 

V 

Control Input Voltage 

V,N 

-0.5 ~V cc +0.5 

V 

Switch I/O Voltage 

V, /0 

Vee -0-5 -Vcc+0.5 

V 

Control Input Diode Current 

ICK 

±20 

mA 

I/O Diode Current 

hoK 

±20 

mA 

Switch through Current 

It 

±25 

mA 

DC V cc or GND Current 

*cc 

±50 

mA 

. Power Dissipation 

Pd 

500(DIP)*/180(MFP) 

mW 

Storage Temperature 

Tstg 

-65 -150 

°C 

Lead Temperature lOsec 

T u 

300 

°c 


*500mW in the range of Ta= 
-40°C- 65°C. From Ta=65°C 
to 85°C a derating factor of 
~10mW/°C shall be applied 
until 300mW. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

v ct 

2 - 6 

V 

Supply Voltage Range 

V EE 

-6 - 0 

V 

Supply Voltage Range 

Vcc-V EE 

2-12 

V 

Control Input Voltage 

V, x 

0 — Voc 

V 

Switch I/O Voltage 

V,/ 0 

V EE — V cc 

V 

Operating Temperature 

Topr 

-40 - 85 

°c 

Control Input Rise and Fall Time 

t r , t f 

0 ~ 1000(Vcc=2.0V) 

0 ~ 500(Voc=4.5V) 

0~ 400(Vcc=6.0V) 

ns 


IEC LOGIC SYMBOL 


TC74HC4051A TC74HC4052A TC74HC4053A 
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TC74HC4051 AP/AF 
TC74HC4052AP/AF 
TC74HC4053AP/AF/AFN 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST 

CONDITION 


Ta=25°C 

to 

CO 

1 

0 

1 

II 

ed 

E-* 

UNIT 

Vee 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level Control 
Input Voltage 

V||C 


2.0 

4.5 

6.0 

1.5 

3. 15 
4.2 

— 

- 

1.5 

3.15 

4.2 

- 

V 

Low-Level Control 
Input Voltage 

V ILC 


2.0 

4.5 

6.0 

_ 

- 

0.5 

1.35 

1.8 

- 

0.5 

1.35 

1.8 

ON Resistance 

Ron 

V|X=V|LC or V„,c 
M/o-Vcc to Vee 

I I/O ^2mA 

GND 

-4.5 

-6.0 

4.5 

4.5 

6.0 

- 

85 

55 

50 

180 

120 

100 

- 

225 

150 

125 

Q 

V, X =V ILC or Vjhc 
V|/ 0 =Vccor Vee 
I |/0 <2mA 

GND 

GND 

-4.5 

-6.0 

2.0 

4.5 

4.5 

6.0 

— 

150 

70 

50 

45 

150 

100 

80 

- 

190 

125 

100 

Difference of 

ON Resistance 

Between Switches 

A Ron 

V IX =V ILC or V 1HC 
V|/ 0 =Vcc to V E e 
I |/0 <2mA 

GND 

-4.5 

-6.0 

4.5 

4.5 

6.0 

- 

10 

5 

5 

30 

12 

10 

- 

35 

15 

12 

Input/Output 

Leakage Current 
(SWITCH OFF) 

I OFF 

Vos = Vcc or GND 
Vis=GND or Vcc 
V IX =V ILC or Vine 

GND 

-6.0 

6.0 

6.0 

- 

- 

± 60 
±100 

- 

± 600 
±1000 

nA 

Switch Input 

Leakage Current 
(SWITCH ON) 

!iz 

Vos = Vcc or GND 
V|X = V| LC or V !HC 

GND 

-6.0 

6.0 

6.0 

- 

- 

± 60 
±100 

- 

± 600 
±1000 

Control Input Current 

I IN 

V|\=Vccor GND 

GND 

6.0 

- 

- 

±0. 1 

- 

±1.0 

li A 

Quiescent 

Supply Current 

Ice 

V| N =V cc or GND 

GND 

-6.0 

6.0 

6.0 

- 

- 

4.0 

8.0 

- 

40.0 

80.0 
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TC74HC4051 AP/AF 
TC74HC4052AP/AF 
TC74HC4053AP/AF/AFN 


AC ELECTRICAL CHAR ACTERISTICS(C L =50pF, Input t r =t f =6ns,GND=0V) 


PARAMETER 

SYMBOL 

TEST 




Ta=25°C 

Ta=-40 ~85t: 

UNIT 

CONDITION 

Vcc 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 





GND 

2.0 

- 

25 

60 

- 

75 


Phase difference 
between Input and Output 

9 i/o 

ALL TYPES 



GND 

GND 

-4.5 

4.5 

6.0 

4.5 

- 

6 

5 

4 

12 

10 

- 

15 

13 






GND 

2.0 

- 

64 

225 

- 

280 




*1 

4051 

GND 

4.5 

- 

18 

45 

- 

56 




GND 

6.0 

- 

15 

38 

- 

48 






-4.5 

4.5 

- 

18 

- 

- 

- 






GND 

2.0 

- 

64 

225 

- 

280 


Output Enable Time 

tpZL 

tpZH 

*1 

4052 

GND 

GND 

4.5 

6.0 

_ 

18 

15 

45 

38 

~ 

56 

48 





-4.5 

4.5 

- 

18 

- 

- 

- 






GND 

2.0 

-- 

50 

225 

- 

280 




*1 

4053 

GND 

GND 

4.5 

6.0 


14 

12 

45 

38 


56 

48 

ns 





-4.5 

4.5 

- 

14 

- 

- 

- 






GND 

2.0 

- 

100 

250 

- 

315 




*1 

4051 

GND 

GND 

4.5 

6.0 

— ■ 

33 

28 

50 

43 

_ 

63 

54 






-4.5 

4.5 

- 

29 

- 

_ 

- 






GND 

2.0 

- 

100 

250 

- 

315 


Output Disable Time 

t pLZ 

t pHZ 

*1 

4052 

GND 

GND 

4.5 

6.0 

_ 

33 

28 

50 

43 

_ 

63 

54 





1-4.5 

4.5 

- 

29 

- 

- 

- 






GND 

2.0 

- 

95 

225 

- 

280 




*1 

4053 

GND 

GND 

4.5 

6.0 

_ 

30 

26 

45 

38 


56 

48 






-4.5 

4.5 

- 

26 

- 

- 

- 


Control Input Capacitance 

Cin 

ALL TYPES 

- 

- 

- 

5 

10 

- 

10 


COMMON Terminal 
Capacitance 

C IS 

4051 

4052 

4053 

-5.0 ! 

5.0 

- 

36 

19 

11 

70 

40 

20 

- 

70 

40 

20 


SWITCH Terminal 
Capacitance 

Cos 

4051 

4052 

4053 

-5.0 

5.0 

- 

7 

7 

7 

15 

15 

15 

- 

15 

15 

15 

pF 

Feedthrough Capacitance 

C|C6 

4051 

4052 

4053 

-5.0 

5.0 

- 

0. 95 

0. 85 
0.75 

2 

2 

2 

- 

2 

2 

2 


Power Dissipation 
Capacitance 

CpD 

*2 

4051 

4052 

4053 

GND 

5.0 

- 

70 

71 

67 

- 

- 

- 



* 1: R[ =lkQ 

* 2: Cpo is defined as the value of the internal equivalent capacitance of IC which is calculated from 

the operating current consumption without load. 

Average operating current can be obtained by the equation: 

I OCtipi =C PD * V <X* f N +I 0C 
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TC74HC4051 AP/AF 
TC74HC4052AP/AF 
TC74HC4053AP/AF/AFN 


ANALOG SWITCH CHARACTERISTICS(GND=0V,Ta=2S' , C) 


PARAMETER 

SYMBOL 

TEST CONDITION 


TYP. 

UNIT 

V K 

V(X 

Sine W ave Distortion 

(T.H.D) 


R L =10kQ V|N = 4. OVp-p 

C L =50pF Vix=8. 0Vp_p 

f|N=l kHz V IN =11. OVp-p 

-2. 25 

-4.5 

-6.0 

2. 25 

4.5 

6.0 

0. 025 

0. 020 

0.018 

% 

Frequency 

Response 

(Switch ON) 

f MAX 

Adjust fix 1 Voltage to obtain OdBm at Vos 
Increase fix Frequency until dB Meter 
reads-3dB 

R l = 50Q, C L = 10pF 
f|\=lMHz, Sine Wave 

* 1 ALL 

-2. 25 

2. 25 

120 

MHz 

* 2 4051 

4052 

4053 

45 

70 

95 

* 1 ALL 

-4.5 

4.5 

190 

* 2 4051 

4052 

4053 

70 

110 

150 

* 1 ALL 

-6.0 

6.0 

200 

* 2 4051 

4052 

4053 

85 

140 

190 

Feedthrough 
Attenuation 
(Switch OFF) 


Vin is centered at(Vcc -Vee) /2 

Adjust input for OdBm 

R l = 600Q, C L =50pF 
f 1N = lMHz, Sine Wave 

-2. 25 

-4.5 

-6.0 

2. 25 

4.5 

6.0 

-50 

-50 

-50 

dB 

Crosstalk 

(Control Input to 
Signal Output) 


R l = 600Q, C L =50pF 
f IN - =lMHz, Square Wave (t r =tf 6 ns) 

-2. 25 

-4.5 

-6.0 

2. 25 

4.5 

6.0 

60 

140 

200 

mV 

Crosstalk 

(Between any 
switches) 


Adjust Vjx to obtain OdBm at Input 

R L =600Q, C L =50pF 
flx=lMHz, Sine Wave 

-2. 25 

-4.5 

-6.0 

2. 25 

4.5 

6.0 

-50 

-50 

-50 

dB 


* 1: Input COMMON Terminal, and measured at SWITCH Terminal. 

* 2: Input SWITCH Terminal, and measured at COMMON Terminal. 


NOTE: These characteristics are determined by design of devices. 
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TC74HC4051 AP/AF 
TC74HC4052AP/AF 
TC74HC4053AP/AF/AFN 


SWITCHING CHARACTERISTICS TEST CIRCUITS 


'• tpLZ, tpHZi tpZL. tpZH 


jC V C c 

from $ 1 

P.G A il/O 0<1 O/lj IkQ 


i y° pf 


2. CROSSTALK (CONTROL INPUT-SWITCH OUTPUT) 
fin** 1MHz duty^SO^ tr^tf^ns 

j — v GND 

from <(S v cc ] 

P G i |/Q i j rfo/i l 

infill li 


3. FEEDTHROUGH ATTENUATION 




iEZTvSn 

ii/o rsho/i 


^ i m u_ 

£Vt »8 t* 

w * * »*■ Jr 


4* Cios. Cis, Cos 


C,os 

Vcc 


l i/o N^l o/i 


Vc iol 


(S,=v cc , S 2 = GN 0 ) 

tpZH- 

Vo/i 

(Si=GND, S2=V CC ) 

tpZL — 


! \50% 


5. CROSSTALK (BETWEEN ANY TWO SWITCHES) 


V,n A 

V7 


0. 1 M F 600 0 




6. FREQUENCY RESPONSE (SWITCH ON) 


!— iS Vcc , 

°- ji/o r>Ui o/i I 




TC74HC4060AP/AF 


14-STAGE BINARY COUNTER/OSCILLATOR 

The TC74HC4060A is a high speed CMOS 14-STAGE 
BINARY COUNTER fabricated with silicon gate C 2 MOS 
technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low 
power dissipation. 

The oscillator configuration allows designs 
using either RC or crystal oscillator circuits, 
or an external clock may be used. 

The clear input resets the counter to a low 
level on all outputs and disables the oscillator. 

A high CLEAR accomplishes this reset function. 

A negative transition on the clock input (00 
increments the counter. Ten levels of divided 
output are provided; 4 stage thru 10 stage and 12 
stage thru 14 stage. At the last stage (Q14), a 
1/16384 divided frequency is obtained. 

The 01 input and CLEAR input are equipped with 
protection circuits against static discharge or 
transient excess voltage. 

FEATURES: 

• High Speed ** fMAX=58MHz(typ.)at Vcc=5V 

• Low Power Dissipation Icc=4# A(Max.)at Ta=25°C 

•High Noise Immunity Vnih=Vnil =28%Vcc(Min. ) 

• Output Drive Capability 10 LSTTL Loads 

• Symmetrical Output Impedance — | IoH|=IOL=4mA(Min.) 

• Balanced Propagation Delays tpLH^tpHL 

• Wide Operating Voltage Range ••• Vcc(opr)=2V~ 6 V 

• Oscillator Configuration RC or Crystal Oscillator 

• Pin and Function Compatible with 4060B 
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TC74HC4060AP/AF 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

—0.5 — 7 

V 

DC Input Voltage 

V,N 

-0.5 ~ Vcc +0.5 

V' 

DC Output Voltage 

V OLT 

-0.5 ~V cc +0.5 

V 

Input Diode Current 

I|K 

±20 

mA 

Output Diode Current 

^OK 

±20 

mA 

DC Output Current 

^OUT 

±25 

mA 

DC V^/Ground Current 

l CC 

±50 

mA 

Power Dissipation 

Pd 

500(DIP)*/180(SOIC) 

mW 

Storage Temperature 

Tstg 

-65 — '150 

°C 

Lead Temperature lOsec 

T l 

300 

°C 


*500mW in the range of Ta= 
-40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2-6 

V 

Input Voltage 

V, N 

0 ~ v cc 

V 

Output Voltage 

V OUT 

0 ~ v cc 

V 

Operating Temperature 

T 0 pr 

-40 - 85 

°C 

Input Rise and Fall Time 

tr, tf 

0 ~ 1000(Vcc=2.0V) 

0 ~ 500(V CC =4.5V) 

0 ~ 400(Vcc=6.0V) 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 


I 

mem 



MAX. 

MIN. | 


High-Level 

Input Voltage 

V, H 




i 

mm 

B 

- 

- 

B 

B 


Low-Level 

Input Voltage 

V,L 


I 

B 

B 

■f'H 



■ 

High-Level 
Output Voltage 
(Qn) 

V OH 

Vj N — 
V[ H orV|L 

I OH -~20 u A 

i 

to 

H 

■ 

■ • 

B 


H 

V 

I OH =~4 mA 

I OH = ~5. 2mA 

m 

4. 18 

5. 68 

■m 

■339 

1 1 

■m 

— 

High-Level 
OutputJV oltage 
(0o, 0o) 

Vat 

VlN- = 
V|HorV, L 

Ioh =~20tf A 

m£m 

to 

1.8 

4.0 

5.5 

2.0 

4.5 

5.9 

- 


B 

Low-Level 

Output Voltage 

(Qn) 

VOL 

V| N = 

V| H °rV|L 

Iol =20 /z A 

ii 

B 


0.1 

0.1 

0.1 


B 

V 

I OL = 4 mA 

I a. =5. 2mA 

4.5 

6.0 

_ 

bcthi 

Wmm 

BITS 


■HUM 

Low-Level 
OutputV oltage 
(0o,0 o) 

Vql 

VlN = 
VinorViL 

Iol =20 A 

2.0 

4.5 

6.0 

B 

| 

WM 

| 

■n 

mmm 

B 

m 

BBEB 

Input Leakage Current 


Vin =Vcc or GND 

giUil 



WEEB 


EK1 

(lA 

Quiescent Supply Current 

Icc 

Vin = Vcc or GND 

ran 

■ 

■ 

KSB 


! 40.0 
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TC74HC4060AP/AF 


TIMING REQUIREMENTS (Input t r = t f =6ns) 



AC ELECTRICAL CH ARACTERISTICS(C L = 15pF, V cc =5V,Ta=25 0 C) 

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT 



AC ELECTRICAL CHAR ACTE RISTICS(C L =50pF, Input t r =t f =6ns) 



Noted) Cpd is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

ICCfepd=CFD * V(X • fN +1 CE 

When CR or Crystal oscillation circuit is adopted, the dynamic power' ‘dissipation will be greater than the 
above calculation, because these oscillation circuits spend much supply current. 
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TG74HC4060AP/AF 


SYSTEM DIAGRAM 



TYPICAL CLOCK DRIVE CIRCUITS 
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TC74HC4060AP/AF 


SWITCHING CHARACTERISTICS TEST WAVEFORM 








TC74HC4066AP/AF/AFN 


QUAD BILATERAL SWITCH 

The TC74HC4066A is a high speed CMOS QUAD 
BILATERAL SWITCH fabricated with silicon gate 
C 2 MOS technology. 

It consists of four independent high speed switches 
capable of controlling either digital or analog signals 
while maintaining the CMOS low power dissipation. 

Control input (C) is provided to control the switch. The 
switch turns ON while the C input is high, and the switch 
turns OFF while low. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed tpd=7ns(typ.)at Vcc=5V 

• Low Power Dissipation Icc=l U A(Max.)at Ta=25°C 

• High Noise Immunity V mh— V\IL 28% Vcc (Min.) 

•Low ON Resistance Ron=50Q (typ.)at Vcc =9V 

• High Degree of Linearity THD=0.05%(typ.)at Vcc=5V 

• Pin and Function Compatible with 4066B 


IEC LOGIC SYMBOL 



10/1 

20/1 

30/1 

40/1 




1 

P(DIP14- 

P-300) 



1 

1 

F(SOP14-P-300) 

F N (SO L14- P-150) 



TRUTH TABLE 


CONTROL 

SWITCH FUNCTION 

H 

ON 

L 

OFF 
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TC74HC4066AP/AF/AFN 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

v cc 

-0.5-13 

V 

Control Input Voltage 

V,x 

-0.5 -Vcc+0.5 

V' 

Switch I/O Voltage 

V,/o 

-0.5 ~V cc +0.5 

V 

Control Input Diode Current 

^CK 

±20 

m A 

I/O Diode Current 

1 10K 

±20 

mA 

Switch through Current 

I T 

±25 

m A 

DC V CC /GND Current 

Icc 

±50 

mA 

Power Dissipation 

Pd 

500(DIP)*/180(SOIC) 

mW 

Storage Temperature 

T s tg 

-65 -150 

°c 

Lead Temperature lOsec 

T L 

300 

°c 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2-12 

V 

Control Input Voltage 

V,x 

o ~ v cc 

V 

Switch I/O Voltage 

V„o 

0 ~~ V cc 

V 

Operating Temperature 

Topr 

LO 

CO 

\ 

o 

1 

°C 

Input Rise and Fall Time 

tr.t f 

0 ~ 1000(V CC = 2.0V) 

0 ~ 500(Vcc= 4.5V) 

0 ~ 400(Vcc= 6.0V) 

0 ~ 250(Vcc = 10.0V) 

ns 


*500mW in the range of Ta= 
-40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300mW. 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST 

CONDITION 

Vcc 

Ta=25°C 

Ta=-40~85‘C 

UNIT 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level Control 
Input Voltage 

VlHC 


2.0 

4 5 
9.0 
12,0 

1.5 

3 15 

6.3 

8.4 

- 

- 

1.5 

3 15 

6.3 

8.4 

- 

V 

Low-Level Control 
Input Voltage 

VjLC 


2.0 
4.5 
9.0 
12 0 

- 

- 

0.5 

1.35 

2.7 

3.6 

- 

0.5 

1.35 

2.7 

3.6 

ON Resistance 

Ron 

V|N =V IHC 

V j /o— Vcc toG N D 

1 1 /o^s lm A 

4.5 

9.0 

12.0 

- 

96 

55 

45 

170 

85 

80 

- 

200 

100 

90 

Q 

V i\ = V me 

V \ /0 — V cc or G N D 

I ] /o— 1 tn A 

2.0 

4.5 

9 0 
12.0 

- 

160 

70 

50 

45 

100 

75 

70 

- 

130 

95 

90 

Difference of 

ON Resistance 

Between Switches 

A Ron 

V in = Vine 

V j /o= V cc toG N D 

I i/o^lmA 

4.5 

9.0 

12.0 

- 

10 

5 

5 

- 

- 

- 

Input/Output 

Leakage Current 
(SWITCH OFF) 

*qff 

V(Ss = VcCorGND 

V is = GNDorVcc 

V ,\ = V iu; 

12.0 

! 

. 


- 

±100 

- 

±1000 

nA 

Switch Input 

Leakage Current 
(SWITCH ON, OUTPUT OPEN) 

hz 

V 08 = V CC or G N D 
V|NH= V 1!lc 

12.0 

- 

- 

±100 

- 

±1000 

Control Input Current 

I IN 

V IN = V C c orGND 

6.0 

- 

- 

±100 

- j — 1000 

Quiescent 

Supply Current 

l cc 

V |N . =V CC orGND 

6.0 
9.0 
12 0 

- 

- 

1.0 

4.0 

8.0 

- j 10.0 

“ i 40. 0 

- 1 80 0 

UA 
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TC74HC4066AP/AF/AFN 


AC ELECTRICAL CH ARACTERISTICS(C L =50pF,lnput t r =t f =6ns) 


PARAMETER 




Ta=25°C 









Phase difference 
between Input and Output 

<^1/0 


2.0 

4.5 

9.0 

12.0 

- 

10 

4 

3 

3 

50 

10 

8 

7 

- 

65 

13 

10 

9 

ns 

Output Enable Time 

tpZL 

tpZH 

Rl =1KQ 

2.0 

4.5 

9.0 

12.0 

- 

18 

8 

6 

6 

100 

20 

12 

12 

- 

125 

25 

22 

18 

Output Disable Time 

tpLZ 

tpHZ 

Rl =1KQ 

2.0 

4.5 

9.0 

12.0 

- 

20 

10 

8 

8 

115 

23 

20 

18 

- 

145 

29 

25 

22 

Maximum Control 
Input Frequency 


Rl =1KQ 

C l = 15pF 

Volt =1/2Vcc 

2.0 

4.5 

9.0 

12.0 

- 

30 

30 

30 

30 

i 


- 

MHz 

Control Inputl Capacitance 

ClN 

. . 


5 

10 

- 

10 

PF 

Switch Terminal Capacitance 

Cl/O 


- 

6 

- 

- 

- 

Feed through Capacitance 

ClOB 


- 

0.5 

- 

- 

- 

Power Dissipation Capacitance 

CpD 

(1) 

- 

15 

- 

- 

- 


Note(l) Cpd is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

ICCbpd=C PD* Vcc* f 1N+I CC/4 (per channel) 


ANALOG SWITCH CHARACTERISTICS (GNP=0V,Ta=25°C) 


PARAMETER 

SYMBOL 

TEST CONDITION 

Vqc 

TYP. 

UNIT 

Sine Wave Distortion 

(T.H.D) 


fp-lJH, Vin=4.0V p _p OVCC-4.5V 

C l = 50pF Vin =8. 0V p-p @Vcc =9-0 V 

4.5 

9.0 

0. 05 

0. 04 

% 

Frequency 
Response 
(Swith ON) 

f MAX 

Adjust f ix voltage to obtain OdBm at Vos 

Increase fix Frequency until dB Meter reads -3dB 

Rl = 500, C l = 10pF 
fiX.= lMHz, Sine Wave 

4.5 

9.0 

200 

200 

MHz 

Feedthrough 
Attenuation 
(Switch OFF) 

: 

Vin is centered at Voc /2 

Adjust input for OdBm 

Rl =600Q, C L =50pF 
fix = 1 MHz, Sine Wave 

4.5 

1 

9.0 

o o 

CO CO 

1 1 

dB 

Crosstalk 

(Control Input to 
Signal Output) 


R, =600Q, Cl =50pF 
f )x = lMNz, Square Wave ( t r =t f =6ns) 

4.5 

9.0 

60 

100 

mV 

Crosstalk 

(Between any 
switches) 


Adjust Vin to obtain OdBm at Input 

R l =6000, C L = 50pF 
f|X = lMHz, Sine Wave 

4.5 

9.0 

-60 

-60 

dB 


NOTE:These characteristics are determined by design of devices. 
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TC74HC4066AP/AF/AFN 


SWITCHING CHARACTERISTICS TEST CIRCUITS 


tpLZ. tpHZ. ^p2Li tpZH 


6ns 6ns 


jC Vcc I 

I/O [>><1 O/l IkQ 

y O 1— vw 

j GND ! 4 = 50pF 

1 I 


CROSSTALK (CONTROL INPUT-SWITCH OUTPUT) 

fin= 1 MHz duty=50% tr=tf=6ns 
Vcc ,V CC 


Si It 
§? ts 


Vo/i 

} $2 (Si=V cc , S2=GND) 


*•1 — 


~t* 

90% -V 
10% — -y 

^-50% 

/ 




=GND) 

jW 


\90%^ 

l pZH 



■*“ ^pHZ 

=V CC ) 

~ \so% 






Vcc 

P.G 

Y 

il/O 

^<1 0/l< 

0009 

? 

i 

GND 


Vo/, 

=GND, S 2 =V, 
t, 


5. CROSSTALK (BETWEEN ANY TWO SWITCHES) 

^Vcc 

Jc” Vcc I 

LA I 

.. ... ' I/O b<1 o/ll 


3. FEEDTHROUGH ATTENUATION 

Vcc 


[C ~ V C c j 
i i/o r>d o/i 1 


0.1 mF 600Q 


i GND | 


Ctos 

! V C c 


I v ~ ! j 

! l«/o [>< 1 O/l I I 

°-i — f — Rrr^p 

Ci/oi j_ GND j T C,/0 


6. FREQUENCY R£SPONSE(SWITCH ON) 


0-1.FF I I/O 


I 



TC74HC4072AP/AF 


DUAL 4-INPUT OR GATE 


The TC74HC4072A is a high speed CMOS 4-INPUT OR 
GATE fabricated with silicon gate C 2 MOS technology. 

It achieves the high speed operation similar to equivalent 
LSTTL while maintaining the CMOS low power 
dissipation. 

The internal circuit is composed of 4 stages including 
buffered outputs, which provide high noise immunity and 
stable output. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed tpd =9ns(Typ.)at V<x=5V 

•Low Power Dissipation I<x = l# A(Max.)at Ta=25°C 

• High Noise Immunity Vmih=V\il 28% Vcc(Min.) 

• Output Drive Capability 10 LSTTL Loads 

• Symmetrical Output Impedance •** | Iqh I = IoL = 4mA(Min.) 

• Balanced Propagation Delays t P LH 2=5 tpHL 

• Wide Operating Voltage Range *•* Vcc (opr.)=2VM5V 

• Pin and Function Compatible with 4072B 



IEC LOGIC SYMBOL 
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TC74HC4072AP/AF 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5-7 

V 

DC Input Voltage 

V|N 

-0.5 — V cc +0.5 

V 

DC Output Voltage 

Volt 

-0.5 ~V cc +0.5 

V 

Input Diode Current 

! !K 

±20 

mA 

Output Diode Current 

I* 

±20 

mA 

DC Output Current 

J (XT 1 

±25 

mA 

DC V cc /Ground Current 

*CC 

±50 

mA 

Power Dissipation 


500(DIP)*/180(SOIC) 

mW 

Storage Temperature 

Tstg 

CD 

LO 

7 

LO 

CO 

1 

°C 

Lead Temperature lOsec 

Tl 

300 

°C 


*500mW in the range of Ta= 
-40°C~ 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2 - 6 

V 

Input Voltage 

V]\ 

0 ~ V cc 

V 

Output Voltage 

V OUT 

0 ~ V cc 

V 

Operating Temperature 

Topr 

-40 - 85 

°c 

Input Rise and Fall Time 

tr , tf 

0 ~ 1000(V CC =2.0V) 

0 ~ 500(V CC =4.5V) 

0 ~ 400(V CC =6.0V) 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 ~85°C 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

Vj H 


2.0 

4.5 

6.0 

1.5 

3. 15 
4.2 

- 


1.5 

3. 15 
4.2 


V 

Low-Level 

Input Voltage 

V| L 


2.0 

4.5 

6.0 

- 

- 

0.5 

1.35 

1.8 

- 

0.5 

1.35 

1.8 

V 

High-Level 
Output Voltage 

Voh 

V|\ = 

V|HorV u , 

Ion =- 20 // A 

2.0 

4.5 

6.0 

1.9 
4.4 

5.9 

2.0 

4.5 

6.0 

- 

1.9 
4.4 

5.9 

- 

V 

I OH “~4 mA 

I Oil =~5. 2mA 

4.5 

6.0 

4. 18 
5.68 

4.31 

5. 80 

_ 

4.13 

5.63 

: 

Low-Level 

Output Voltage 

VOL 

V|\- = 

v lH°rV,L 

la. = 20 fiA 

2.0 

4.5 

6.0 

- 

0.0 

0.0 

0.0 

0. 1 

0. 1 

0. 1 

- 

0. 1 

0.1 
! 0. 1 

V 

I(X =4 mA 
la. =5. 2mA 

4.5 

6.0 

_ 

0. 17 

0. 18 

0. 26 

0. 26 

_ 

! 0.33 
i 0.33 

Input Leakage Current 

I IX 

Vjx =Vcc or GND 

6.0 

- 

- 

±0. 1 

- 

r ti.o 

//A 

Quiescent Supply Current 

Ice 1 V|x —Vcc or GND 

6.0 

- 

- 

1.0 

- 

! io.o 
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TC74HC4072AP/AF 


AC ELECTRICAL CH ARACTERISTICS(C L =15pF.V cc =5V,Ta=25°C) 


PARAMETER 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX, 

UNIT 

Output Transition Time 

l TLH 

tTHL 


- 

4 

8 

ns 

Propagation Delay Time 

l pLH 

... J.BHL - 


- 

9 

16 

i 


AC ELECTRICAL CH ARACTERISTICS(C L =50pF, Input t r =t,=6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 ~85°C 

UNIT 

HS3 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 




,g^j| 

- 

■■ 

75 

- 

95 


Output Transition Time 

1 TLI i 


KM 

- 

8 

15 

- 

19 



t THL 


Hil 

- 

7 

13 

- 

16 

ns 




wxm 

■ 

36 



125 

Propagation Delay Time 

l pLH 

f 




12 

■ 

1 

25 



l pHL 




10 

17 


21 


Input Capacitance 

ClN 


- 

5 


- 



Power Dissipation Capacitance 

Cpd(I) 


- . 


- 

- 

- 


Note(l) C pj} is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

IcCbpd = Cpd * Vqc # fix + kc /2(per Gate) 
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TC74HC4075AP/AF 


TRIPLE 3-INPUT OR GATE 


The TC74HC4075A is a high speed CMOS 3-INPUT OR 
GATE fabricated v/ith silicon gate C 2 MOS technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

The internal circuit is composed of 4 stages including 
a buffer output, which provide high noise immunity and 
stable output. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed t^ =8ns(typ.)at Vce=5V 

• Low Power Dissipation Iqq=2u A(Max.)at Ta=25°C 

• High Noise Immunity V\ih =V\ , il 28% V(x(Min.) 

• Output Drive Capability 10 LSTTL Loads 

• Symmetrical Output Impedance •** | Iqh | =Iql =4mA(Min.) 

• Balanced Propagation Delays tpLH^tpHL 

• Wide Operating Voltage Range ••• Vqq (opr.)=2V^6V 

• Pin and Function Compatible with 4075B 


IEC LOGIC SYMBOL 



>1 


1B-^— 

1C JSL- 

_ifiL 1Y 

2b J2L. 

2c J8L_ 


-M-2Y 

3A— — 





“ 3Y 

30-22 — 





PIN ASSIGNMENT 



Ycc 

3C 

3B 

3A 

3Y 

2Y 

2C 


TRUTH TABLE 
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TC74HC4075AP/AF 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

V CC 

-0.5-7 

V 

DC Input Voltage 

V,N 

-0.5 ~V cc +0.5 

V 

DC Output Voltage 

V OLT 

-0.5 ~V cc +0.5' 

V 

Input Diode Current 

*!K 

±20 

mA 

Output Diode Current 

^OK 

±20 

m A 

DC Output Current 

J aT 

±25 

mA 

DC V^/Ground Current 

*cc 

±50 

mA 

Power Dissipation 

Pp 

500(DIP)*/180(MFP) 

mW 

Storage Temperature 

T s tg 

-65 -150 

°C 

Lead Temperature lOsec 

T l 

300 

°C 


*500mW in the range of Ta= 
-40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
~10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

v cc 

2 - 6 

V 

Input Voltage 

V,x 

0 ~ v cc 

V 

Output Voltage 

V OLT 

0 ~ V<x 

V 

Operating Temperature 

T 0 pr 

-40 - 85 

°c 

Input Rise and Fall Time 

tr, tf 

0 ~ 1000(V CC =2.0V) 

0 ~ 500(V CC =4.5V) 

0 ~ 400(V CC =6.0V) 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 — 85°C 

UNIT 

V C c 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V IH 


i 


- 

■ 

1.5 

3. 15 
4.2 

- 


Low-Level 

Input Voltage 

V IL 


H 

- 

- 

mm 

■19 

- 

0.5 

1.35 

1.8 

V 

High-Level 
Output Voltage 

V OH 

V,N = 
V IH orV IL 

I an =-20 u A 

I 

1.9 
4.4 

5.9 

m 


1.9 
4.4 

5.9 

- 

V 


4.5 

6.0 

4. 18 

5. 68 

4.31 

5. 80 


4. 13 

5. 63 

_ 

Low-Level 

Output Voltage 

VOL 

V,N = 
V| H orV n _ 

I a . =20 tiA 

Wmm 

- 



- 


V 

TOBlill 

mwm 

EH 




_ 

0. 33 

0. 33 

Input Leakage Current 

I IX 

V,\ =Vcc or GND 

jtdjtil 


“ 

±0. 1 

- 

■3H 


Quiescent Supply Current 

Icc 

Vjn =V CC or GND 

6.0 

___ 

~ 

2.0 

- 

HO 
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TC74HC4075AP/AF 


AC ELECTRICAL CH ARACTERISTICS(C L =15pF,V cc =5V,Ta=25°C) 


PARAMETER 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Output Transition Time 

t'rLH 

tTHL 


- 

4 

8 

ns 

Propagation Delay Time 

t pLn 

tpHL 


- 

8 

15 


AC ELECTRICAL CHAR ACTERISTICS(C L =50pF, Input t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=- 40 ~85°C 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 




2.0 

- 

30 

75 

- 

95 


Output Transition Time 

1 TLH 


4.5 

- 

8 

15 

- 

19 



tTHL 


6.0 

- 

7 

13 

- 

16 

ns 


f 


2.0 

- 

35 

90 

- 

115 

Propagation Delay Time 

tpLH 


4.5 

- 

• 11 

18 

- 

23 



l pHL 


6.0 

- 

9 

15 

- 

20 


Input Capacitance 

CjN 


- 

5 

10 

- 

10 

nF 

Power Dissipation Capacitance 

C<pd(1) 


- 

27 

- 

- 

- 

P r 


Note(l) Cp£> is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

I<X bpe =C PD * Voc • f in +1 OC /3(per Gate) 
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TC74HC4078AP/AF 


8-INPUT OR/NOR GATE 


The TC74HC4078A is a high speed CMOS 8-INPUT 
OR/NOR GATE fabricated with silicon gate C 2 MOS 
technology . 

It achieves the high speed operation similar to equivalent 
LSTTL while maintaining the CMOS low power 
dissipation. 

Output X is an 8-INPUT NOR, output Y is an 8- 
INPUT OR. 

Each output has a buffer, which provide high noise 
immunity and stable output. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed tpd=13ns(Typ.)at V<x=5V 

• Low Power Dissipation I(X=1^ A(Max.)at Ta=25°C 

• High Noise Immunity Vnih =V.\il28% Vcc (Min.) 

• Output Drive Capability 10 LSTTL Loads 

• Symmetrical Output Impedance ••• | Iq-j | =I<x=4mA(Min.) 

• Balanced Propagation Delays t p u-{ ** tpHL 

• Wide Operating Voltage Range ••• V<x (opr.)=2V~6V 

• Pin and Function Compatible with 4078B 


IEC LOGIC SYMBOL 


A -||L 

>1 


c (4) 

0? Y 

E S 



F M_ 



G iUL 

u 02) 


iM-x 

H — 







Inputs A through H 

Outi 

puts 

X 

Y 

All inputs L 

H 

L 

All other combinations 

■ 

■ 
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TC74HC4078AP/AF 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5-7 

V 

DC Input Voltage 

V,N 

-0.5 ~V cc +0.5 

V 

DC Output Voltage 

Volt 

-0.5 ~V cc +0.5 

V 

Input Diode Current 

*IK 

±20 

mA 

Output Diode Current 

^OK 

±20 

mA 

DC Output Current 

*017 

±25 

mA 

DC V^/Ground Current 

h x 

±50 

mA 

Power Dissipation 

p D 

500(DIP)*/180(SOIC) 

mW 

Storage Temperature 

Tstg 

-65 — '150 

°C 

Lead Temperature lOsec 

_Ek_, 

300 

°C 


*500mW in the range of Ta= 
-40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300mW. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

V cc 

2-6 

V 

Input Voltage 

V,N 

o ~ v cc 

V 

Output Voltage 

V OUT 

0 ~ V CC 

V 

Operating Temperature 

Topr 

-40 - 85 

°c 

Input Rise and Fall Time 

t r , tf 

0 ~ 1000(V CC =2.0V) 

0 ~ 500(V CC =4.5V) 

0 ~ 400(V CC =6.0V) 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 ~85‘C 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V, H 


2.0 

4.5 

6.0 

1.5 

3.15 

4.2 

- 

- 

1.5 

3. 15 
4.2 

- 

V 

Low-Level 

Input Voltage 

V IL 


2.0 

4.5 

6.0 

- 

- 

0.5 

1.35 

1.8 

- 

0.5 

1.35 

1.8 

V 

High-Level 
Output Voltage 

Vqh 

V,x = 
V,norV IL 

-“20// A 

2.0 

4.5 

6.0 

1.9 
4.4 

5.9 

2.0 

4.5 

6.0 

- 

1.9 
4.4 

5.9 

- 

V 

la, =“4 mA 

I OH =“5. 2mA 

4.5 
6.0 , 

4. 18 

5. 68 

4.31 

5. 80 

“ 1 

4.13 

5.63 

: 

Low-Level 

Output Voltage 

V a 

V|N = 

V| M orV, L 

I CL =20 fi A 

2.0 

4.5 

6.0 

- 

0.0 

0.0 

0.0 

0. 1 

0.1 

0. 1 

- 

0.1 

0.1 

0. 1 

V 

I cl = 4 mA 
Iql =5. 2mA 

4.5 

6.0 

_ 

0.17 

0.18 

0. 26 

0. 26 

_ 

0. 33 

0. 33 

Input Leakage Current 

I IN 

V, x =Vcc or GND 

6.0 

- 

- 

±0.1 


±1.0 

U A 

Quiescent Supply Current 

!(X 

V|\ = V cc or GND 

6.0 

- 


1.0 


10.0 


HC-737 





TC74HC4078AP/AF 


AC ELECTRICAL CHARACTERISTICS(C L =15pF,V cc =5V,Ta=25°C) 


PARAMETER 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Output Transition Time 

t'TLH 

tm 


- 

4 

8 

ns 

Propagation Delay Time 

tpm 
_ PiiL- 


- 

13 

22 


AC ELECTRICAL CHARACTERISTICS(C L =50pF, Input t r =t,=6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 ~85°C 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 




2.0 

- 

30 

75 

- 

95 


Output Transition Time 

t TLH 


4.5 

- 

8 

15 

- 

19 



t THL 


6.0 

- 

7 

13 

- 

16 

ns 




2.0 

- 

50 

130 

- 

165 

Propagation Delay Time 

l pLH 


4.5 

- 

16 

26 

- 

33 



l pHL 


6.0 

- 

14 

22 

- 

28 


Input Capacitance 

C IN 


- 

5 

10 

- 

10 

n TT 

Power Dissipation Capacitance 

Crd(1) 


- 

40 

- 

- 

- 

pr 


Note(l) C pQ is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

I<x fcpd =C PD * V CC * f IN +I (X 
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8-BIT SHIFT AND STORE REGISTER(3-ST ATE ) 

The TC74HC4094A is a high speed 8-BIT SHIFT AND 
STORE REGISTER fabricated with silicon gate C 2 MOS 
technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

It consists of an 8-bit shift register and an 8-bit latch 
with 3-state output buffers. Data is shifted serially 
through the shift register on the positive going transition 
of the CLOCK input.. The output of the last stage (Qs) can 
be used to cascade several devices. Data on the Qs output 
is transferred to a second output (Q’s) on the following 
negative transition of the CLOCK input. The data in each 
stage of the shift register is provided to a corresponding 
latch, on the negative going transition of the STROBE 
input. When STROBE is held high, data propagates 
through the latch to a 3-state output buffer. This buffer is 
enabled when OUTPUT ENABLE input is set high. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed f\iAX = ?3MHz(Typ.)at Vqc=5V 

•Low Power Dissipation I cc =4// A(Max.)at Ta=25°C 

• High Noise Immunity V\ih =V\til 28% V(x(Min.) 

• Output Drive Capability 10 LSTTL Loads 

• Symmetrical Output Impedance ••• | Iqh I =IoL = 4mA(Min.) 

• Balanced Propagation Delays t p y-j *=? tpHL 

• Wide Operating Voltage Range **• V<x (opr)=2V^6V 

• Pin and Function Compatible with 4094B 



STROBE i£ 

n-H 

3 16 Vcc 

SERIAL IN2£ 


] 15 OE 

CLOCK 


]14 Q5 

Q1 4£ 


3 13 Q6 

Q2 5Q 


3 12 Q7 

Q3 6£ 


3 11 08 

Q4 7Q 


3 10 Q'S 

GND 8£ 


3 9 QS 


(TOP VIEW) 


IEC LOGIC SYMBOL 



Q 1 
Q 2 
Q3 
Q4 
Q5 
Q6 
Q7 
Q8 
QS 
Q'S 
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ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

v cc 

-0.5 — 7 

V 

DC Input Voltage 

V,N 

-0.5 ~ Vo- + 0.5 

V 

DC Output Voltage 

V ()LT 

-0.5 ~V cc +0.5- 

V 

Input Diode Current 

I.K 

±20 

mA 

Output Diode Current 

^OK 

±20 

mA 

DC Output Current 

^OL'T 

±25 

mA 

DC V^/Ground Current 

*CC 

±50 

mA 

Power Dissipation 

Pd 

500(DIP)*/180(MFP) 

mW 

Storage Temperature 

T s tg 

-65 -150 

°C 

Lead Temperature lOsec i 

Tl 

300 

°C 


*500mW in the range of Ta= 
-40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300mW. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2-6 

V 

Input Voltage 

V,x 

o — v cc 

V 

Output Voltage 

V OUT 

0 ~~ V CC 

V 

Operating Temperature 

Topr 

-40 - 85 

°c 

Input Rise and Fall Time 

tr, tf 

0 ~ 1000(Vcc=2.0V) 

0 ~ 500( V CC =4.5V) 

0 ~ 400(V CC =6.0V) 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25‘t 

Ta=-40 ~85°C 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V, H 


2.0 

4.5 

6.0 

1.5 

3.15 

4.2 

- 

- 

1.5 

3.15 

4.2 

- 

V 

Low-Level 

Input Voltage 

V| L 


2.0 

4.5 

6.0 

- 

- 

0.5 

1.35 

1.8 

- 

0.5 

1.35 

1.8 

V 

High-Level 
Output Voltage 

Von 

V|\ — 
V|„orV iu 

Iqh -~20 ii A 

2.0 

4.5 

6.0 

1.9 
4.4 

5.9 

2.0 

4.5 

6.0 

- 

1.9 
4.4 

5.9 

- 

V 

Ioh =~4 mA 
Ia-I =~5. 2mA 

4.5 

6.0 

4. 18 

5. 68 

4.31 

5. 80 

_ 

4.13 

5. 63 


Low-Level 

Output Voltage 

Vol 

V, N = 
V|H°rV|L 

I<X -20 tf A 

2.0 

4.5 

6.0 

- 

0.0 

0.0 

0.0 

0.1 

0.1 

0.1 

- 

0.1 

0.1 

0.1 

V 

Iql =4 mA 
Iql =5. 2mA 

4.5 

6.0 

_ 

0. 17 
0.18 

0.26 

0. 26 

_ 

0. 33 

0. 33 

3 -State Output 
Off-State Current 

lev. 

V i\ =V|n or V„. 

Volt ~^cc or GND 

6.0 

- 

- 

±0.5 

- 

±5.0 

tf A 

Input Leakage Current 

I IN 

Vj\ =Vcc or GND 

6.0 

- 

- 

±0.1 

- 

±1.0 

Quiescent Supply Current 

Icc 

Vjx =V CC or GND 

- 

- 

- 

4.0 

- 

40.0 
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TIMING REQUIREMENTS( Input t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 1 Ta=-40 ~85“C 

v cc 

TYP. j LIMIT | LIMIT j ° 1 

Minimum Pulse Width 
(CLOCK) 

t\v(in 

t\V(.L) 


2.0 

4.5 

6.0 

- 75 i 95 ! 

15 1 19 i 

j 13 j 16 ! 

Minimum Pulse Width 
(STROBE) 

t\UH) 


2.0 

4.5 

6.0 

75 ; 95 

| 15 19 | 

! 13 i 16 S 

Minimum Set-up Time 
(SERIAL) 

t s 


2.0 

4.5 

6.0 

| 75 

- i 15 

! 13 

95 I 

19 j 

16 ! 

Minimum Set-up Time 
(STROBE) 

1 

ts 

! 

2.0 

! 4. 5 i 

i 6.0 ! 

i 100 

j 20 

i 17 

125 ! 

25 ! 

21 

Minimum Hold Time 
(SERIAL) 

th 

I 

2.0 

4. 5 

i 6.0 

j 0 

1 0 

0 

0 ! 

0 

0 

Minimum Hold Time i 
(STROBE) 

j 

th 

| 

i 

! 

| 2.0 
! 4.5 

; 6.o 

! 0 

0 

! 0 

0 

o 

0 : 

Clock Frequency 

f j 

; 2.0 
4.5 

i 6.0 

! 6 

; 30 

! _ ! 35 

I 5 : 

24 • MHz 

28 
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AC ELECTRICAL CHAR ACTE RI$TIC$(Cl =15pF,Vcc =5V,Ta=25°C) 


PARAMETER 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Output Transition Time 

tTLH 

tn-iL 


- 

4 

8 

ns 

Propagation Delay Time 
(CLOCK-Qn) 

tpLH 

tpHL 


- 

22 

35 

Propagation Delay Time 
(CLOCK-QS,Q’S) 

tpLH 

toHL 


- 

16 

25 

Propagation Delay Time 
(STROBE-Qn) 

tpLH 

tpHL 


- 

16 

27 

3-State Output 

Enable Time 

tpZL 

tpZH 

R l =1KQ 

- 

13 

25 

Maximum Clock Frequency 

f MAX 


33 

73 

- 

MHz 


AC ELECTRICAL CH A R ACTE RISTICS(C L =50pF, Input t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 ~85t: 

UNIT 

v cc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Output Transition Time 

tTLH 

t THL 


2.0 

4.5 

6.0 

- 

30 

8 

7 

75 

15 

13 


95 

19 

16 

ns 

Propagation Delay Time 
(CLOCK-Qn) 

tpLH 

t pHL 


2.0 

4.5 

6.0 

- 

92 

26 

20 

200 

40 

34 

- 

250 

50 

43 

Propagation Delay Time 
(CLOCK-QS,Q’S) 

tpLH 
t pHL 


2.0 

4.5 

6.0 

- 

65 

19 

15 

150 

30 

26 

- 

190 

38 

32 

Propagation Delay Time 
(CLOCK-Qn) 

tpLH 

tpHL 


2.0 

4.5 

6.0 

- 

75 

20 

16 

160 

32 

27 

- 

200 

40 

34 

3-State Output 

Enable Time 

tpZL 

tpZH 

Rl=1K& 

2.0 

4.5 

6.0 

- 

58 

16 

13 

150 

30 

26 

_ 

190 

38 

32 

3-State Output 

Disable Time 

tpLZ 

tpHZ 

Rl=1KQ 

2.0 

4.5 

6.0 

- 

35 

16 

13 

150 

30 

26 


190 

38 

32 

Maximum Clock 
Frequency 

Lux 


2.0 

4.5 

6.0 

6 

30 

35 

16 

66 

80 

- 

5 

24 

28 

- . 

MHz 

Input Capacitance 

C I\ 


- 

5 

10 

- 

10 

pF 

Bus Input Capacitance 

Colt 


- 

10 

- 

- 

- 

Power Dissipation Capacitance 

C pd (D 


- 

140 

- 

- 

- 


Note(l) Cpo is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

I ccfepd =c ro ,v o: ,f iN +I oc 
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TC74HC40102P DUAL BCD PROGRAMMABLE DOWN COUNTER 

TC74HC401Q3P S-BIT BINARY PROGRAMMABLE DOWN COUNTER 

The TC74HC40102 and TC74HC40103 are high speed CMOS PROGRAMMABLE DOWN COUNTER 
fabricated with silicon gate C 2 MOS technology. 

They operate ten times as fast as that of met al-ga te C 2 M0S IC (40102/40103B) with 
the same power dissipation. Output terminal CO/ZD is placed in active mode at "L" 
level when the contents of count become zero. As the TC74HC40102 adopts BCD binary 
coded decimal notation, setting up to 99 counts is possible. The 74H C4010 3 with 
8-bits bina ry construction, can set up to 255 coun ts. Each type has CI/CE inhibiting 
cloc k, A PE asynchronous preset control input, SPE synchronous preset control input 
and CLR control input setting counter to maximum counting mode. 

All inputs are equipped with protection circuits against static discharge or transient 
excess voltage. 


FEATURES: 


• High Speed fMAX“36MHz (Typ. ) at V££=5V 

• Low Power Dissipation l££=4yA (Max . ) at Ta=25°C 

• High Noise Immunity VNIH^NIL^ 28 ^ V££(Min.) 

• Output Drive Capability 10 LSTTL Loads 

• Symmetrical Output Impedance I IohI =I 0L = 4niA(min. ) 

• Balanced Propagation Delays tpLH^tpHL 

• Wide Operating Voltage Range * v CC(°P r *)“ 2v 'V/ 6V 

• Pin and Function Compatible with 40102B, 40103B 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

V CC 

-0.5 % 7 

V 

DC Input Voltage 

VlN 

-0.5 % Vcc+0.5 

V 

DC Output Voltage 

v OUT 

—0 . 5 'Xj V ££*4*0 . 5 

V 

Input Diode Current 

I IK 

±20 

mA 

Output Diode Current 

lOK 

±20 

mA 

DC Output Current 

t out 

±25 

mA 

DC Vqq/G round Current 

X CC 

±50 

mA 

Power Dissipation 

“Pd 

500* 

mW 

Storage Temperature 

T stg 

-65 ^ 150 

°C 

Lead Temperature lOsec 

Tl ~ 

300 

°C 


* 500mW in the range of Ta=-40°C r V'65°C and from Ta=65°C 
up to 85°C derating factor of -10mW/°C shall be applied 
until 300mW. 



CLOCK l[ 


] 16 

V C C 

CLEAR 2[ 


)15 

spF 

CI/CE 3 J 


]!4 

CO/ZD 

JO 4[ 


]13 

J 7 

J1 5 [ 


]18 

J 6 

J 2 6 [ 


]H 

J 5 

J 3 


]1° 

J 4 

QND 8 J 


] 9 

"ape" 

(TOP VIEW) 
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TRUTH TABLE 


1 CONTROL INPUT 

MODE 

FUNCTIONAL DESCRIPTION 

| CLEAR 

APE 

SPE 

mm 

n 

H 

H 

H 

Count inhibit 

Even if clock is given, no count is 
made. 


H 

mm 

L 

Regular count 

Down count at rising edge of clock. 

■ 

H 

■ 

X 

Synchronous 

preset 

Data of PI terminal is preset at 
rising edge of clock. 

n 

L 

X 

X 

Asynchronous 

preset 

Data of PI terminal is asynchronously 
preset to clock. 


X 

X 

X 

Clear 

Counter is set to maximum count. 


Note 1. X: Don't care 

2. Maximum count: "99" for TC74HC40102 and "255" for TC74HC40103. 
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TC7 4HC40102P 
TC74HC40103P 



FUNCTIONAL DESCRIPTION 

The TC74HC40102 and TC74HC40103 are 8-stage presettable synchronous down coun- 
ters. Carry Out/Zero Detect (CO/ZD) is output at the "L" level for the period of 1 
bit when the readout becomes "0". The TC74HC40102 adopts binary coded decimal nota- 
tion, making setting up to 99 counts possible. While the TC74HC40103 adopts 8-bit 
binary counter and can set up to 255 counts. 

COUNT OPERATION 

At the "H" level of control input of CLEAR, SPE and APE, the counter carries out 
down count operation one by one at the rise of pulse given to CLOCK input. Count 
operation can be inhibited by setting Carry Input/Clock Enable (CI/CE) to the "H" 
level. 
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(Continued) 

CO/ZD is output at the "L" level when the readout becomes "0", but is not output even 
if the readout becomes "0” when CI/CE is at the "H" level, thus maintaining the ”H n 
level . 

Synchronous cascade operation can be carried out by using Cl/CE input and CO/ZD 
output. 

The contents of count jump to maximum count (99 for the TC74HC40102 and 255 for the 
TC74HC40103) if clock is given when the readout is "0". Therefore, operation of 100- 
frequency division and that of 256-frequency division are carried out for the 
TC74HC40102 and TC74HC40103, respectively, when clock input alone is given without 
various kinds of preset operations. 

PRESET OPERATION AND' RESET OPERATION 

When Clear (CLEAR) input is set to the "L" level, the readout is set to the 
maximum count independently of other inputs. When Asynchronous Preset Enable (APE) 
input is set to the "L" level, readouts given on JO to J7 can be preset asynchronously 
to counter independently of inputs other than CLEAR input. When Synchronous Preset 
Enable (SPE) is set to the "L" level, the readouts given on JO to J7 can be preset to 
counter synchronously with the rise of clock. 

As to these operation modes, refer to the truth table. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

LIMIT 

UNIT 

Supply Voltage 

V CC 

2 v6 


Input Voltage 

V IN 

0 ^ Vcc 


Output Voltage 

v 0UT 

0 v Vcc 


Operating Temperature 

T opr 

-40 % 85 

Bin 

Input Rise and Fall Time 

rt 

rt 

0^1000(VCC=2.0V) 
0 'v- 500 (Vcc = 4- 5V^ 
0 -v, 400(VCC=6.0V) 

B 


INPUT and OUTPUT 
EQUIVALENT CIRCUIT 
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DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-4(K85°C 

UNIT 

vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V IH 


2.0 

4.5 

6.0 

1.5 

3.15 

4.2 

- 

- 

1.5 

3.15 

4.2 

1 


Low-Level 

Input Voltage 

VlL 


2.0 

4.5 

6.0 

: 


0.5 

1.35 

1.8 

"■ 

H 


High-Level 

Output Voltage 

V OH 

V IN =V IH 

or V IL 

I O h=-20pA 

2.0 

4.5 

6.0 

1.9 

4.4 

5.9 

2.0 

4.5 

6.0 

- 

1.9 

4.4 

5.9 

1 


IOH = “ 4mA 

I OH =-5.2mA 

4.5 

6.0 

4.18 

5.68 

4. 31 

5.80 

- 

4.13 

5.63 

■ 

Low-Level 

Output Voltage 

V 0L 

V IN= V IH 

or V IL 

I 0 L=20pA 

2.0 

4.5 

6.0 

- 

0.0 

0.0 

0.0 

0.1 

0.1 

0.1 

- 

0 . 1 

0.1 

0.1 

V 

I 0 L=4mA 

I OL=5.2mA 

4.5 

6.0 

- 

0. 17 

0.18 

0.26 

0.26 

■ 


Input Leakage 
Current 

I IN 

VlN = VcC or GND 

6.0 

- 

- 

±0.1 

■ 


hA 

Quiescent 

Supply Current 

I CC 

Vin=Vcc or GND 

6.0 

- 

- 


■ 



AC ELECTRICAL CHARACTERISTICS (CL=50pF, Input t r =tf=6ns) 


PARAMETER 

SYMBOL 


Ta=25° 

C 

Ta=-40'u85°C 

UNIT 

TEST CONDITION 


MIN. 

TYP. 

MAX. 

MIN. 

MAX. 


tTLH 




30 

75 

- 

95 


Output Transition Time 

tTHL 



Hjj 

8 

15 

- 

19 







7 

13 

- 

16 


Propagation Delay Time 

tpLH 



m 

128 

245 

- 

305 







32 

49 

_ 

61 

ns 

(CLOCK - CO/ZD) 

tpHL 



m 

27 

42 

- 

52 


Propagation Delay Time 

tpLH 


2.0 

m 

156 

300 

- 

375 





4.5 


39 

60 

— 

75 


(APE - CO/ZD) 

tpHL 


6.0 

■ 

33 

51 

- 

64 
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AC ELECTRICAL CHARACTERISTICS (Continued) 


PARAMETER 

SYMBOL 


'Ta=25° 

C 


UNIT 

TEST CONDITION 

V CC 

MIN. 

TYP. 

MAX. 



Propagation Delay Time 



2.0 

- 

124 

240 


300 



tpLH 


4.5 

- 

31 

48 


60 


(CLEAR - CO/ZD) 













6.0 

— 

27 

41 


51 

ns 










Propagation Delay Time 

tpLH 


2.0 

— 

56 

115 


145 





4.5 

— 

14 

23 


29 


(CX/CE - CO/ZD) 

c pHL 


6.0 

- 

12 

20 


25 





2.0 

4 

8 

- 


- 


Maximum Clock Frequency 

f MAX 


4.5 

20 


- 


- 

MHz 




6.0 

24 


- 


- 


Minimum Pulse Width 

fc w(H) 


2.0 

- 




95 





4.5 

_ 

8 



19 


(CLOCK) 

^(L) 


6.0 

- 

7 



16 


Minimum Pulse Width 



2.0 

- 

30 



95 



c w(L) 


4.5 

- 

8 



19 


(CLEAR, APE) 


6.0 

- 

7 



16 


Minimum Removal Time 



2.0 

- 

■ 



95 



fc rem 


4.5 

_ 

1 



19 


(CLEAR, APE) 



6.0 

- 

1 



16 


Minimum Set up Time 



2.0 

- 

■ 



95 



to 


4.5 

_ 

jKS 



19 


(SPE - - CK) 

s 




BMi 








6 . 0 

- 

WM 



16 

ns 









Minimum Set up Time 



2.0 

- 

B 



160 



t s 


4.5 

— 




32 


(CI/CE - CK) 



6.0 

- 

H 



27 


Minimum Set up Time 



2.0 

- 

El 



95 



t s 


4.5 

— 

■s 



19 


(Jn - CK) 













6 . 0 

- 

B 



16 


Minimum Set up Time 



2.0 

- 

30 

75 

- 

95 



t s 


4.5 


8 

15 


19 


(Jn - APE) 













6.0 

- 

7 

13 

- 

16 





2.0 




■ 

5 


Minimum Hold Time 







H 



■1 

t h 


4.5 

- 

- 



5 


(All Inputs) 



6.0 

- 

- 



5 


Input Capacitance 

C IN 


- 

5 


- 

Q 


Power Dissipation 

Cx)r> ( 1 \ 

74HC40102 

- 

B 

- 

- 


pF 

Capacitance 


74HC40103 

- 


- 

- 

- 
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Note(l): Cpo is defined as the value of internal equivalent capacitance of IC which 
is calculated from the operating current consumption without load (refer to 
Test Circuit) , Average operating current can be obtained by the equation 

hereunder. _ , N TT - . _ 

I cc (opr.) = C PD . V cc • f IN + !cc 


SWITCHING CHARACTERISTICS TEST WAVEFORM 
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SWITCHING CHARACTERISTICS TEST WAVEFORM (Continued) 



I cc (Opr.) TEST CIRCUIT 
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EXAMPLE OF TYPICAL APPLICATION 


PROGRAMMABLE DIVIDE-BY-N COUNTER 
v cc 


— 

J 

0 APE 

— 


CLEAR 

— 


CO/ ZB 



SPE 

— 


CLOCK 



CI/CE 





CX 


GND 


f OUT 
» — O 


*IN 

-O 


r flN 

• f ouT-iffr 

• Timing chart when N="3” 

(JO, J1=V CC , J2-vJ7=GND) 

f IN — I I I LI I I LI LJ I r~L 

I I I I ’ 

COUNT ^0^3^2^llo^3 2 

• TC74HC40102P .... 1/2 to 1/100 are 

dividable. 

• TC74HC40103P .... 1/2 to 1/256 are 

dividable. 


PARALLEL CARRY CASCADING 



^At synchronous cascade connection, huzzerd occurs at CO output after its second 
stage when digit place changes, due to delay arrival. Therefore, take gate from 
TC74HC32 or the like, not from CO output at the rear stage directly. 


PROGRAMMABLE TIMER 


Vcc 






Note: The above formula does not take 
into account the phase of clock 
input. Therefore, the real pulse 
width is the distance between the 
above formula-1/ fjN ^ the above 
formula. 





TC74HC401 05AP/AF 


TENTATIVE 


FIFO 4 Bit X 16 Word REGISTER 

The TC74HC40105A is a high speed CMOS 4bit x 16 word 
first-in, first-out (FIFO) Storage register fabricated with 
silicon gate C 2 MOS technology. 

It achieves the high speed operation while maintaining 
the CMOS low power dissipation. 

The device is capable of handling 16 four-bit words and 
it is possible to handle the input and output data at 
different shifting rates. 

When the DATA-IN-READY (DIR) is high, data is 
written into the registers by a low to high transition of the 
SHIFT IN (SI) input. And when DATA-OUT-READY 
(DOR) is high, data is read out of the registers by a high 
to low transition of the SHIFT OUT (SO) input. 

If the MASTER RESET (MR) is high, the DIR goes 
high and DOR goes low. The data in the internal registers 
are not changed but are declared invalid. 

The TC74HC40105A can be cascaded to form longer 
registers or wider words. 

The DATA OUTPUTS (Qn) are 3-State Outputs. When 
OUTPUT ENABLE (OE) is held high, the Qn’s are in 
high impedance state. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed f MA X=25MHz(typ.)at V CC =5V 

•Low Power Dissipation 4# A(Max.)at Ta=25°C 

• High Noise Immunity V N1H =V X | L =2S% VQ^Min.) 

• Output Drive Capability 10 LSTTL Load 

r 10(For DIR, DOR) 
W5(ForQ 0 ~Q 3 ) 

• Symmetrical Output Impedance ••• 

/ |IoHHoL = 4mA(Min.)(For DIR, DOR) 

*• |loHl =I OL =6mA ( Min -)(For Q 0 ~Q 3 ) 


• Balanced Propagation Delays tpLhP ^pHL 

• Wide Operating Voltage Range V<x(opr)=2V^6V 



OE 1 [ 

p-'-l 

]16 V cc 

DIR 2[ 


315 SO 

SI 3[ 


314 DOR 

Do 4 [ 


]13 Qo 

D, 5[ 


D 12 Q, 

D 2 6[ 


311 02 

D 3 7[ 


310 Q 3 

GND 8C 


3 9 MR 


(TOP VIEW) 
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TC74HC401 05AP/AF 


BLOCK DIAGRAM 


SHIFT IN SHIFT OUT 
CLOCK CLOCK 

(SI) (SO) 


MASTER 

RESET 

(MR) 


Do 

D, 

0 2 

D 3 


DATA 



DATA-INPUT-READY 

(DIR) 

DATA-OUTPUT-READY 

(DOR) 


OUTPUT ENABLE 
(OE) 

Qo 


Q, 

Q2 

Qa 


FUNCTIONAL DESCRIPTION 

1) WRITING DATA 

Data can be written into the FIFO whenever DIR is high and a low to high transition occurs on the SI pin. 
DIR will toggle momentarily until the data has been transferred to the second word register. 

SI must be toggled before the next 4-bit word can be written. The first and subsequent words will 
automatically ripple to the output end of the device even if there is not a full 16 words of input data. When all 16 
words are filled with data, DIR will go low and additional data cannot be written into the device. 

2) READING DATA 

When a data word appears in the sixteenth data register (just before the output buffer), DOR goes high and, if 
OE is low, data can be output on the high to low transition of SO. 

The data remaining in the registers now ripples to the next higher word position opening the first word 
position for new data. DIR goes high and additional data can be written in. During the output of data, DOR 
toggles momentarily after each read. When the data registers become empty, DOR goes low and SO is ignored. 

3) MASTER REST 

When a high is input to MR, the internal control logic is initiallized. This causes DIR to go high and DOR to 
go low. The contents of the data registers are not changed, but are invalid and will be written over when the 
first word is loaded. 

4) CASCADING 

The TC74HC40105A can be cascaded to form longer registers simply by connecting DOR of the first device to 
SI of the second and DIR of the second device to SO of the first. Additional devices may be cascaded by 
repeating the above. Of course, the Qn outputs of the first device must be connected to the Dn inputs of the 
second. 

In this mode, an MR pulse must be applied after the supply voltage is turned on. For words wider than 4- 
bits, the DIR and DOR outputs from each FIFO must be ANDed respectively and the SI and SO inputs must each 
be paralleled. 
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ABSOLUTE MAXIMUM RATINGS 


TC74HC401 05AP/AF 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

-0.5-7 

V 

DC Input Voltage 

V| N 

- 0.5 -Vcc + 0.5 

'V 

DC Output Voltage 

V OUT 

- 0.5 ~V cc +0.5 

V 

Input Diode Current 

I|K 

±20 

m A 

Output Diode Current 

*OK 

±20 

m A 

DC Output Current 


±25 


(DIR, DOR) 

^OUT 

m A 

(Qo — Q 3 ) 

±35 


DC V cc /Ground Current 

*CC 

±75 

m A 

Power Dissipation 

Pd 

500(DIP)*/180(SOIC) 

mW 

Storage Temperature 

T s tg 

-65 -150 

°C 

Lead Temperature lOsec 

Tl 

300 

°C 


*500mW in the range of Ta= 
-40°C~~ 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2-6 

V 

Input Voltage 

V,N 

0~Vec 

V 

Output Voltage 

V OUT 

o~v cc 

V 

Operating Temperature 

T 0 pr 

-40 - 85 

°c 

Input Rise and Fall Time 

t r , tf 

0 - 1000(Vcc=2.0V) 

0 - 500(V CC =4.5V) 

0 - 400(V CC =6.0V) 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 -85X: 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 


High-Level 

Input Voltage 

V, H 


2.0 

4.5 

6.0 

1.5 

3.15 

4.2 

- 

- 

1.5 

3.15 

4.2 

- 

V 

Low-Level 

Input Voltage 

V, L 


2.0 

4.5 

6.0 

- 

- 

0.5 

1.35 

1.8 

- 

0.5 

1.35 

1.8 

V 

High-Level 
Output Voltage 

Vqh 

V,N = 

v I H orV IL 

Ian =_ 20 u A 

2.0 

4.5 

6.0 

1.9 
4.4 

5.9 

2.0 

4.5 

6.0 

- 

1.9 

4.4 

5.9 

- 

V 


( DIR \ 
VDOR/ 

la, =_ "4 mA 
I at -“5. 2mA 

4.5 

6.0 

4. 18 

5. 68 

4.31 

5. 80 

: 

4.13 

5. 63 

: 

Qo Q 3 

I OH =-6 mA 
I oh = ~7. 8mA 

4.5 

6.0 

4. 18 

5. 68 

4.31 

5. 80 

_ 

4.13 

5. 63 

: 

Low-Level 

Output Voltage 

V OL 

V|N = 
V| H orV IL 

I a. =20 u A 

2.0 

4.5 

6.0 

- 

0.0 

0.0 

0.0 

0. 1 

0. 1 

0. 1 

- 

0.1 

0.1 

0. 1 

V 


/ DIR \ 
VDOR/ 

I ol -4 mA 
la. =5. 2mA 

4.5 

6.0 

: 

0.17 

0. 18 

0. 26 

0. 26 

: 

0. 33 

0. 33 

Qo ~~Q.3 

Iol = 6 mA 
Iql -7. 8mA 

4.5 

6.0 

_ 

— or 

0. i8 

0. 26 

0. 26 

: 

0. 33 

0. 33 

3-State Output 
Off-State Current 

*OZ 


^IN =V,H °r V, L 
s/qut =Vcc or GND 

6.0 

- 

- 

±0.5 

- 

± 5.0 

fi A 

Input Leakage Current 

I IN 

V[\ =Vcc or GND 

6.0 

- 

- 

±0. 1 

- 

± 1.0 

Quiescent Supply Current 

Icc 

Vix = Vcc or GND 

6.0 

- 

- 

4.0 

- 

40.0 
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TC74HC401 05AP/AF 


TIMING REQUIREMENTS(lnput t r =t f =6ns) 


PARAMETER 

SYMBOL 


1 

Ta=25°C 

Ta=-40 ~85TI 

UNIT 

MBS 

TYP. 

LIMIT 

LIMIT 

Minimum Pulse Width 
(SI) 

If 


2.0 

4.5 

6.0 

I I l 

mm 


ns 

Minimum Pulse Width 
(SO) 

twCH) 


| 

- 

75 

15 

13 


Minimum Pulse Width 
(MR) 

tw(L) 

%(H) 


2.0 

4.5 

6.0 

- 


95 

19 

16 

Minimum Set-up Time 
(DATA-SI) 



2.0 

4.5 

6.0 

- 


0 

0 

0 

Minimum Hold Time 
(DATA-SI) 



2.0 

4.5 

6.0 

- 

H 

125 

25 

21 

Minimum Removal Time 
(MR-SI) 



2.0 

4.5 

6.0 

- 

50 

10 

9 

65 

13 

11 

Clock Frequency 




- 

3 

15 

18 

24 

12 

13 

MHz 


AC ELECTRICAL CHARACTERISTICS(C u =15pF,V C c=5V,Ta=25°C) 


PARAMETER 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Output Transition Time 
(DIR, DOR) 

^TLH 

tTHL 


- 

4 

8 

ns 

Propagation Delay Time 
(S0,MR-D0R) 

fc pHL 


- 

22 

39 

Propagation Delay Time 
(SO-DIR) 

tpLH 


- 

242 

365 

Propagation Delay Time 
(SI, DOR) 

t pLH 


- 

187 

300 

Propagation Delay Time 
(SI-DIR) 

t pHL 


- 

22 

35 

Propagation Delay Time 
(MR-DIR) 

t pLH 

tpHL 


- 

25 

39 


HC-760 












TC74HC401 05AP /AF 


AC ELECTRICAL CHARACTERISTICS(lnput t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST 



Ta = 25 ”C 


Ta =-40 ~ 85 T : 

UNIT 

CONDITION 

CL 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Output Transition Time 

(Qo~Q 3 ) 

tTLH 

t THL 


50 

2.0 

4.5 

6.0 

- 

21 

7 

6 

60 

12 

10 

- 

75 

15 

13 


Output Transition Time 
(DIR, DOR) 

t TLH 

tTHL 


50 

2.0 

4.5 

6.0 

- 

24 

8 

7 

75 

15 

13 

- 

95 

19 

16 


Propagation Delay Time 
(SO.MR-DOR) 

tpHL 


50 

2.0 

4.5 

6.0 

- 

84 

28 

24 

225 

45 

38 


280 

56 

48 


Propagation Delay Time 
(SO-DIR) 

tpLH 


50 

2.0 

4.5 

6.0 

- 

798 

266 

226 

2000 

400 

340 

- 

2500 

500 

425 


Propagation Delay Time 
(SI-DOR) 

tpLH 


50 

2.0 

4.5 

6.0 

- 

624 

208 

177 

1650 

330 

280 

- 

2060 

412 

350 


Propagation Delay Time 
(SI-DIR) 

tpHL 


50 

2.0 

4.5 

6.0 

- 

78 

26 

22 

200 

40 

34 

- 

250 

50 

43 


Propagation Delay Time 

tpLH. 


50 

2.0 

4.5 

6.0 

- 

156 

52 

44 

400 

80 

68 

- 

500 

100 

85 

ns 

(SO-Qn) 

tpHL 


150 

2.0 

4.5 

6.0 

- 

171 

57 

48 

440 

88 

75 

- 

550 

110 

94 

Propagation Delay Time 

tpLH 


50 

2.0 

4.5 

6.0 

- 

612 

204 

173 

1500 

300 

255 

- 

1875 

375 

319 


(SI-Qn) 

tpHL 


150 

2.0 

4.5 

6.0 

- 

627 

209 

178 

1540 

308 

262 

- 

1925 

385 

327 


Propagation Delay Time 
(MR-DIR) 

tpLH 

tpHL 


50 

2.0 

4.5 

6.0 

- 

87 

29 

25 

225 

45 

38 

- 

280 1 
56 

48 


Output Enable time 

tpZL 

R l = 1 kfi 

50 

2.0 

4.5 

6.0 

- 

45 

15 

13 

125 

25 

21 

- 

155 

31 

26 


tpZH 

150 

2.0 

4.5 

6.0 

- 

60 

20 

17 

165 

33 

28 

- 

205 

41 

35 


Output Disable time 

tpLZ 

tpHZ 

Rl = 1 kQ 

50 

2.0 

4.5 

: 

32 

16 

125 

25 

: 

155 

31 





6.0 

- 

14 

21 

- 

26 
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AC ELECTRICAL CH ARACTERISTICS(lnput t r =t f =6ns)(Cont'd) 


PARAMETER 

SYMBOL 

TEST 


Ta=25t 

Ta=-40 ~85 < C 

UNIT 

CONDITION 

CL 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Maximum Clock 

Frequency 

fyiAX 


50 

2.0 

4.5 

6.0 

3 

15 

18 

7 

22 

26 

- 

2.4 

12 

14 

- 

MHz 

150 

2.0 

4.5 

6.0 

2.6 

13 

15 

6 

20 

24 

- 

2 

10 

12 

- 

Output Pulse Width 
(DIR) 

Iwch) 

twCL) 


50 

2.0 

4.5 

6.0 

- 

95 

25 

21 

- 

- 

- 

ns 

Output Pulse Width 
(DOR) 

IWCH) 

t WCL) 


50 

2.0 

4.5 

6.0 

- 

95 

25 

21 

~ 

- 

- 

Input Capacitance 

ClN 


- 

5 

10 

- 

10 

pF 

Output Capacitance 

C(XT 


- 

10 

- 

- 

- 

Power Dissipation Capacitance 

CpD 

(tt 1) 

- 

300 

- 


- 


Note(l) C PD is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

I CCfcpe = CPD • Voc« f |X +I(E 
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BCD-TO-7 SEGMENT LATCH/DECODER/DRIVER 


The TC74HC4511 A is high speed CMOS BCD-TO-7 
SEGMENT LATCH/DECODER/DRIVER fabricated with 
silicon gate C“MOS technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

The segment output driver, which is of CMOS 
construction, has a large I 0II capability which permits the 
device to drive cathode common LED directly. 

When lamp test (LT) is held low, all segment outputs 
will go high, and when the blanking input (BI) is held low 
and LT is held high, all segment outputs will go low. 
These functions are independent of other inputs and used 
to test the display. 

BI is used to pulse- modulate the brightness of the 
display. 

When error code (over 10) is applied to BCD inputs, all 
segment outputs will go to low (turn off). 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed tpcj=23ns(Typ.)at V CC =5V 

• Low Power Dissipation I cc =4/i A(Max.)at Ta=25°C 

• High Noise Immunity V\'1H = V.\il-28% V cc (Min.) 

• Output Drive Capability 10 LSTTL Loads 

• Symmetrical Output Impedance ••• | Iq H | =20mA 

• Wide Operating Voltage Range ••• V cc (opr.)=2V~~6V 

• Pin and Function Compatible with TC4511B 


DISPLAY MODE 




B IQ 

P-H 

] 16 Vcc 

c 2 C 


I] 15 f 

LT 3 [[ 


] I 4 9 

IT 4[] 


I] 13 a 

LE 5Q 


] 12 b 

D 6Q 


]11 c 

A7 C 


2 10 d 

GND 8Q 


2 9 6 


(TOP VIEW) 


IEC LOGIC SYMBOL 
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TC74HC4511AP/AF 


BLOCK DIAGRAM 



LE B( LT 


TRUTH TABLE 
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H 

H 

L 

L 

L 

L 

1 

L 

H 

H 

L 

L 

H 

L 

H 

H 

L 

H 

H 

L 

H 

2 

L 

H 

H 
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L 

H 

H 

H 

H 

H 

H 

L 

L 

H 

3 

L 

mm 

H 

L 

H 

L 

L 

L 

H 

H 

L 

L 

H 
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4 
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mm 

H 

L 

H 

L 

H 

H 
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H 
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L 
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L 

H 

H 

L 

L 

L 

H 

H 

H 

H 

H 

6 

ID 

■a 

H 

L 

H 

H 

H 

H 

H 

H 

L 

L 

L 

L 

7 

L 

mm 

H 

H 
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LOGIC DIAGRAM 
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TC74HC4511AP/AF 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

V CC 

-0.5-7 

\L 

DC Input Voltage 

V|\ 

-0.5 -Vcc+o.s 

V 

DC Output Voltage 

Volt 

-0.5 ~V cc +0-5 

V 

Input Diode Current 

I,k 

±20 

m A 

Output Diode Current 

*ok 

±20 

mA 

DC Output Current 

*0 LT 

+25 (Sine)/— 35(Source) 

mA 

DC V cc /Ground Current 

*cc 

+ 150(Icc )/~50 (Ignd) 

mA 

Power Dissipation 

Pl> 

500(DIP)*/180(SOIC) 

mW 

Storage Temperature 

T s tg 

-65 -150 

°C 

Lead Temperature lOsec 

Ti. 

300 

°C 


*500mW in the range of Ta= 
-40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
~10mW/°C shall be applied 
until 300mW. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

V CC 

2 - 6 

V 

Input Voltage 

V,x 

0~V CC 

V 

Output Voltage 

V OLT 

0 ~ V cc 

V 

Operating Temperature 

Topr 

-40 - 85 

°c 

Input Rise and Fall Time 

tr, tf 

0 ~ 1000(V CC =2.0V) 

0 ~ 500(V CC =4.5V) 

0 ~ 400(V a -=6.0V) 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=~40 ~85°C 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V 1H 


2.0 

4.5 

6.0 

1.5 

3. 15 
4.2 

- 

- 

1.5 

3. 15 
4.2 

- 

V 

Low-Level 

Input Voltage 

v ". 


2.0 

4.5 

6.0 


- 

0.5 

1.35 

1.8 


0.5 

1.35 

1.8 

V 

High-Level 
Output Voltage 

V OH 

V,x = 

V|h °rV||. 

I OH “~20 u A 

2.0 

4.5 

6.0 

1.9 
4.4 

5.9 

2.0 

4.5 

6.0 

- 

1.9 
4.4 

5.9 

- 

V 

Ion =-4 mA 

I OH =-20 mA 
J OH -~7. 2mA 

4.5 

4.5 

6.0 

4. 18 

3. 20 

5. 68 

4.31 

3. 80 
5.80 

- 

4. 13 

2. 90 

5. 63 

- 

Low-Level 

Output Voltage 

Vol 

V,x = 

V IH orV ll. 

Iol = 20 u A 

2.0 

4.5 

6.0 

- 

0.0 

0.0 

0.0 

0. 1 

0. 1 

0. 1 

- 

0. 1 

0. 1 

0. 1 

1 v 

I cl =4 mA 
la. =5. 2mA 

4.5 

6.0 

: 

0. 17 

0. 18 

0. 26 

0. 26 

_ 

0. 33 

0. 33 

3-State Output 
Off-State Current 

Icy. 

V l.\ ~ V IH orV iL T 

Volt — V gc or GND 

6.0 

- 

- 

±0.5 

- 

±5.0 

j U A 

i 

J 

Input Leakage Current 

I IX 

V,\ =V CC or GND 

6.0 

- 

- 

±0. 1 

- 

±1.0 

Quiescent Supply Current 

.Jo:-- 

V iN =Vcc or GND 

6.0 

- 

~ 

4.0 

- 

40.0 
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TC74HC4511AP/AF 


TIMING REQUIR EM ENTS( Input t r =t f =6ns) 

PARAMETER SYMBOL TEST CONI 


Minimum Pulse Width 
(LE) 


Minimum Set-up Time 


Minimum Hold Time 


SYMBOI 

TEST CONDITION 


Ia= 

25°C 

Ta=-40 

ij 1 muvu 

JL U U 1 Wi.'i-'i A JL i 

v cc 

TYP. 

LIMIT 

LIMIT 



2.0 

- 

75 

95 

t\Y(L) 


4.5 

- 

15 

19 



6.0 

- 

13 

16 



2.0 

- 

75 

95 

ts 

i 

4.5 

- 

15 

19 



6.0 

- 

13 

16 



2.0 

- 

0 

0 

th 


4.5 

- 

0 

0 



6.0 

- 

0 

0 


AC ELECTRICAL CH A R ACT ERISTICS (C L =15pF,V cc =5V,Ta=25°C) 


PARAMETER 


TEST CONDITION 


Output Transition Time tTLH 

Output Transition Time t thl 

Propagation Delay Time t P LH 

(BCD-Segment) t P HL 

Propagation Delay Time t P LH 

(Bi-Segment) t P HL 

Propagation Delay Time t P LH 

(LT-Segment) t P HL 

Propagation Delay Time tpy-f 

(LE-Segment) t P HL 
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AC ELECTRICAL CHAR ACTERISTICS(C L =50pF, Input t r =t,=6ns) 


PARAMETER 

.. .. 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 ~85T 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Output Transition Time 
Low to High 

t T\}\ 


2.0 

4.5 

6.0 

- 

25 

7 

6 

60 

12 

11 

- 

75 

15 

13 

ns 

Output Transition Time 
High to Low 

t THL 


2.0 

4.5 

6.0 

- 

30 

8 

7 

75 

15 

13 

- 

95 

19 

16 

Propagation Delay Time 
(BCD-Segment) 

t pLH 

t pHL 


2.0 

4.5 

6.0 

- 

125 

33 

23 

255 

51 

43 

- 

320 

'64 

54 

Propagation Delay Time 
(Bi-Segment) 

t pLH 

l pHL 


2.0 

4.5 

6.0 

- 

70 

22 

17 

175 

35 

30 

- 

220 

44 

37 

Propagation Delay Time 
(LT-Segment) 

t pU I 
tpHL 


2.0 

4.5 

6.0 

- 

60 

15 

12 

120 

24 

20 

- 

150 

30 

26 

Propagation Delay Time 
(LE-Segment) 

t pLI I 
t pHL 


2.0 

4.5 

6.0 

- 

95 

32 

23 

240 

48 

41 

- 

300 

60 

51 

Input Capacitance 

Ci\ 


- 

5 

10 

- 

10 

P F 

Power Dissipation Capacitance 

Cpo(l) 

Note (1) 

- 

95 

- 

- 

i 


Note(l) CpD is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

I<X bpd=C PD * Voc • f IN +1 CJC 
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TC74HC4511AP/AF 


APPLICATION CIRCUIT 


Static Display Circuit Recommended Resistance R 


DISPLAY 

COLOR 

LETTER 

HIGHT 

R 

TLR358T 

Red 

13. 4mm 

390 Q 

TLR362T 

" 

14.2 

" 

TLR332T 

" 

7.6 

" 

TLR342T 

" 

10.9 

- 

TLG358T 

Green 

13. 4mm 

160Q 

TLG362T 

- 

14.2 

" 

TLG332T 

" 

7.6 

" 

TLG342T 

" 

10.9 

" 
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TC74HC4514AP 

TC74HC4515AP 


TC74HC4514AP 4-TO-16 LINE DECODER/LATCH 
TC74HC4515AP 4-TO-16 LINE PECODER/L ATCH(IN V.) 

The TC74HC4514A/TC74HC4515A are high speed CMOS 
4-LINE TO 16-LINE DECODER WITH LATCHED 
INPUTs fabricated with silicon gate C 2 MOS technology. 

They achieve the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 

The selected output is enabled by a low on the inhibit 
input (INHIBIT). A binary code stored in the four input 
latches (A thru D) is decided and provides a high level 
(HC4514A) or a low level (HC4515A) at the corresponding 
one of sixteen outputs. When the INHIBIT is held low, all 
outputs are kept low (HC4514A) or high (HC4515A), 
however, the latch function is available. 

The data applied to the data inputs are transferred to 
the outputs of latches when the strobe input is held high. 
When the strobe input is taken low, the data is retained at 
the output of the latches. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed tpj =18ns(typ.)at Vcc =5V 

• Low Power Dissipation I(X=4/i A(Max.)at Ta=25°C 

• High Noise Immunity Vmh = Vnjl28% Voc (Min.) 

• Output Drive Capability 10 LSTTL Loads 

• Symmetrical Output Impedance **• | Iqh I =IoL = 4mA(Min.) 

• Balanced Propagation Delays t P LH ** tpHL 

• Wide Operating Voltage Range Vcc (opr. ) =2 V '—6V 

• Pin and Function Compatible with 4514B/4515B 



STROBE 1 [ 

r— n 

]24 V CC 

A 2[ 


]23 INHIBIT 

B 3 [ 


]22 D 

S7 4 [ 


]21 C 

S6 5 C 


3 20 Sio 

S5 6 [ 


3 19 sil 

S4 7 [ 


] 18 S8 

S3 8 [ 


]17 S9 

SI 9 C 


]16 S14 

S2 10C 


]15 S15 

so n C 


3 14 S12 

GND 12 C 


] 13 S13 

(TOP VIEW) 

NOTE: In case of TC74HC4515A SQ~S16 


IEC LOGIC SYMBOL 
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TC74HC4514AP 

TC74HC4515AP 


TRUTH TABLE 


INPUTS 

SELECTED OUTPUTS 

INHIBIT 

A 

B 

C 

D 

TC74HC4514A-" H' 

TC74HC4515A-*L* 

L 

L 

L 

L 

L 

So 

So 

L 

H 

L 

L 

L 

Si 

Si 

L 

L 

H 

L 

L 

S2 

Si 

L 

H 

H 

L 

L 

S3 

S3 

L 

L 

L 

H 

L 

S4 

S4 

L 

H 

L 

H 

L 

S5 

Si 

L 

L 

H 

H 

L 

S6 

35 

L 

H 

H 

H 

L 

S7 

37 

L 

L 

L 

L 

H 

S8 

35 

L 

H 

L 

L 

H 

S9 

Si 

L 

L 

H 

L 

H 

Sio 

3io 

L 

H 

H 

L 

H 

Sn 

Sh 

L 

i 

L 

L 

H 

H 

S 12 

3^2 

L 

H 

L 

H 

H 

S 13 

3?3 

L 

L 

H 

H 

H 

S 14 

Tu 

L 

H 

H 

H 

H 

Sl5 

S 15 

H 

X 

X 

X 

X 

ALL OUTPUT 4 !* 

ALL OUTPUTS' 


O X : Don't Care 
O STROBE=*H*; REFER TO 

TRUTH TABLE 

O STROBE=*H" 


tn^l 


STROBE 


Data at the negative going transition 
of strobe shall be provided on each 
output while strobe is held low. 


SYSTEM DIAGRAM 
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TC74HC4514AP 

TC74HC4515AP 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

v cc 

-0.5-7 

V 

DC Input Voltage 

V,N 

-0.5 ~V cc +0.5 

V 

DC Output Voltage 

V OUT 

-0.5 ~V cc +0.5 

V 

Input Diode Current 

*IK 

±20 

mA 

Output Diode Current 

^OK 

±20 

mA 

DC Output Current 

^OUT 

±25 

mA 

DC V^/Ground Current 

*<X 

±50 

mA 

Power Dissipation 

p d 

500(DIP)» 

mW 

Storage Temperature 

Tstg 

-65 -150 

°C 

Lead Temperature lOsec 

Tl 

300 

°c 


*500mW in the range of Ta= 
-40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300mW. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

v cc 

2 - 6 

V 

Input Voltage 

V,N 

0 ~ V cc 

V 

Output Voltage 

V OUT 

o ~ v cc 

V 

Operating Temperature 

T 0 pr 

-40 - 85 

°c 

Input Rise and Fall Time 

t r , tf 

0 ~ 1000(V CC =2.0V) 

0 ~ 500(V CC =4.5V) 

0 ~ 4001^=6^) 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 ~85'C 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V IH 


2.0 

4.5 

6.0 

1.5 

3.15 

4.2 

- . 

- 

1.5 

3.15 

4.2 

- 

V 

Low-Level 

Input Voltage 

V,L 


2.0 

4.5 

6.0 

- 

~ 

0.5 

1.35 

1.8 

- 

0.5 

1.35 

1.8 

V 

High-Level 
Output Voltage 

V OH 

V,N = 

V|HOrV IL 

I OH -~20 u A 

2.0 

4.5 

6.0 

1.9 
4.4 

5.9 

2.0 

4.5 

6.0 

- 

1.9 
4.4 

5.9 

- 

V 

I OH =”4 mA 

I OH =“5. 2mA 

4.5 

6.0 

4. 18 

5. 68 

4.31 

5. 80 

_ 

4. 13 

5. 63 

_ 

Low-Level 

Output Voltage 

Vql 

V, N = 

V,H°rV| L 

I ol =20 /z A 

2.0 

4.5 

6.0 

- 

0.0 

0.0 

0.0 

0. 1 

0.1 

0. 1 

- 

0. 1 

0.1 

0.1 

V 

I ol = 4 mA 
lot =5. 2mA 

4.5 

6.0 

_ 

0. 17 

0. 18 

0. 26 

0. 26 

: 

0.33 

0.33 

Input Leakage Current 

I IN 

Vin =Vcc or GND 

6.0 

- 

- 

±0. 1 

- 

±1.0 

IL A 

Quiescent Supply Current 

..fa 

Vin =Vcc or GND 

6.0 

- 

- 

4.0 

- 

40.0 
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TC74HC4514AP 

TC74HC4515AP 


TIMING REQUIREMENTS( Input t r =t,=6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25T: 

Ta=-40 ~85T: 

UNIT 

v cc 

TYP. 

LIMIT 

LIMIT 

Minimum Pulse Width 
(STROBE) 

%(H) 


2.0 

4.5 

6.0 

- 

75 

15 

13 

95 

19 

16 

ns 

Minimum Set-up Time 
(DATA) 



2.0 

4.5 

6.0 

- 

50 

10 

9 

65 

13 

11 

Minimum Hold Time 
(DATA) 

th 


2.0 

4.5 

6.0 

- 

5 

5 

5 

5 

5 

5 


AC ELECTRICAL CH ARACTERISTICS(C u = 15pF,V cc =5V,Ta=25°C) 


PARAMETER 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Output Transition Time 

tTLH 

t THL 


- 

4 

8 

ns 

Propagation Delay Time 
(DATA-Sn, Sn) 

fc pLH 

tpHL 


- 

18 

30 

Propagation Delay Time 
(STROBE-Sn, Sn) 

tpLH 


- 

20 

30 

Propagation Delay Time 
(INHIBIT-Sn, Sn) 

tpLH 

—Mil 


- 

16 

30 


AC ELECTRICAL CH ARACTERISTICS(lnput t r =t,=6ns) 


PARAMETER 

SYMBOL 

TEST 


Ta=25t: 

Ta=-40 ~85°C 

UNIT 

CONDITION 

CL 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Output Transition Time 

t TLH 

^THL 


50 

2.0 

4.5 

6.0 

- 

30 

8 

7 

75 

15 

13 

- 

95 

19 

16 

ns 

Propagation Delay Time 
(DATA-Sn, Sn) 

tpLH 

fc pHL 


50 

2.0 

4.5 

6.0 

- 

65 

22 

19 

175 

35 

30 

- 

220 

44 

37 

Propagation Delay Time 
(STROBE-Sn, Sn) 

t pLH 

t pHL 


50 

2.0 

4.5 

6.0 

- 

75 

24 

20 

175 

35 

30 

- 

220 

44 

37 

Propagation Delay Time 
(INHIBIT-Sn, Sn) 

fc pLH 
tpHL 1 

. 

50 

2.0 

4.5 

6.0 

- 

60 

20 

17 

175 

35 

30 

- 

220 

44 

37 

Input Capacitance 

C IN 


- 

5 

10 

- 

10 

P F 

Power Dissipation Capacitance 

Cfd(I) 


I l 

61 

- 

i 

~ 


Note(l) CpQ is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

J0Cfcpd=CFD ’ V CC * f IN +I 0C 
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TC74HC4518P 

TC74HC4520P/F 

TC74HC4518P/F DUAL BCD COUNTER 
TC74HC4520P/F DUAL 4-BIT BINARY COUNTER 


The TC74HC4518 and. TC74HC4520 are high speed CMOS DUAL BCD/4-BIT BINARY COUNTER 
fabricated with silicon gate C 2 MOS technology. 

It operates ten times as fast as that of metal-gate C 2 MOS IC (4518B/4520B) with the 
same power dissipation. 

Since both of TC74HC4518 and TC74HC4520 contain two independent circuits of counters 
with the same functions in one package, counting or frequency division of two BCD 
digits or eight binary bits can be achieved with one IC. The counters can be reset 
to "0” (Qo ^ Q3“ M L") by giving "H" level signal to CLEAR input regardless of other 
inputs. The counting condition is changed by the positive going transition of CLOCK 
input if CE="H" or by the negative going transition of CE if CL0CK s ="L n . 

All inputs are equipped with protection circuits against static discharge or transient 
excess voltage. 

FEATURES: 

• High Speed fj^y=53MHz(Typ. ) at Vcc~5V 

• Low Power Dissipation ICC = 4pA(Max.) at Ta=25°C i 

• High Noise Immunity V NIH =V NIL =28 ^ Vcc(Min.) 

• Output Drive Capability 10 LSTTL Loads 

• Symmetrical Output Impedance | Iqh I ”10L = 4niA(Min. ) 

• Balanced Propagation Delays tpLpf^tpHL 

• Wide Operating Voltage Range v CC(0pr . ) = 2V ^ 6V 

• Pin and Function Compatible with 4518B/4520B 


ABSOLUTE MAXIMUM RATINGS 


* 500mW in the range of Ta=-40° ^ 65°C and from Ta=65°C 
up to 85°C derating factor of -10mW/°C shall be applied 
until 300mW. 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

v cc 

-0.5 % 7 

V 

DC Input Voltage 

VlN 

-0.5 ^ Vcc+0.5 

V 

DC Output Voltage 

VOUT 

—0 . 5 'Xj V dQ*fO . 5 

V 

Input Diode Current 

IlK 

±20 

mA 

Output Diode Current 

lOK 

±20 

mA 

DC Output Current 

t out 

±25 

mA 

Vcc/Ground Current 

!cc 

±50 

mA 

Power Dissipation 

Pd 

500 (DIP)* 
180(MFP) 

mW 

Storage Temperature 

T stg 

-65 ^ 150 

... 

°C 

Lead Temperature lOsec 

Tl 

300 

°C 



iTik- 


1CL0CK 1[- 

1CL0CK or- 
ENABLE 1 

10,0 3[-|00 


Ice 


101 4[. 

102 5 [- 

103 6[ 


•403 
iCLRj 
1C LEAR 7[— 1 

OND 8[ 


01[ 

oo! 


CK ^ 10 


]16 V cc 

cSf] 15 3CLEAR 

03- ]l4 203 

04- ]J.3 202 
]12 201 
] 11 200 


2CL0CK 
ENABLE 
{j 9 2 CLOCK 


(TOP VIEW) 
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TC74HC4518P 

TC74HC4520P/F 


TRUTH TABLE 



TIMING CHART 



’5 





TC74HC4518P 

TC74HC4520P/F 


LOGIC DIAGRAM 
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TC74HC4518P 

TC74HC4520P/F 


LOGIC DIAGRAM (Continued) 
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TC74HC4518P 
TC7 4HC4520P/F 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40%85°C 


v C c 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

VlH 


2.0 

4.5 

6.0 

1.5 

3.15 

4.2 

- 


1.5 

3.15 

4.2 

- 

I 

Low-Level 

Input Voltage 

VlL 


2.0 

4.5 

6.0 

: 

: 

0. 5 

1. 35 

1.8 

- 

0. 5 
1.35 

1. 8 

V 

High-Level 

Output Voltage 

V 0H 

V IN =V IH 

or V IL 

I 0 H=-20iiA 

2.0 

4.5 

6.0 

1.9 

4.4 

5.9 

2.0 

4.5 

6.0 

- 

1.9 

4.4 

5.9 

- 

V 

I OH =-5.2mA 

4.5 

6.0 

4. 18 

5.68 

4.31 

5.80 

- 

4.13 

5.63 

- 

Low-Le ve 1 

Output Voltage 

V 0L 

V IN= V IH 

or V IL 

I OL =20pA 

2.0 

4.5 

6.0 

- 

0.0 

0.0 

0.0 

0. 1 

0.1 

0. 1 

- 

0. 1 

0.1 

0. 1 

V 

IOL =4mA 
IqL = 5 - 2mA 

4.5 

6.0 


0.17 

0.18 

0.26 

0.26 

- 

0.33 
_0. 33 

Input Leakage 
Current 

I IN 

VlN = Vcc or GND 

6.0 

- 

- 

±0.1 

- 

±1.0 

pA 

Quiescent 

Supply Current 

• X CC 

VlN = Vcc or GND 

6.0 

i 

- 

4.0 | 

- 

40.0 


AC ELECTRICAL CHARACTERISTICS (Cl=50pF, Input t r =tf=6ns) 


PARAMETER 

SYMBOL 


Ta-25°( 


Ta=-40'V85°C 

UNIT 

TEST CONDITION 

v cc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Output Transition Time 

tTLH 

C THL 



i i i 

30 

8 

7 

75 

15 

13 

■ 

95 

19 

16 


Propagation Delay Time 

tpLH 



B 

100 


Hi 

240 

n^. 






25 



48 


(CK, CE - Qn) 

tpHL 



■ 

21 


1 

41 





2.0 


104 

205 

wmam 

255 


Propagation Delay Time 







■ 




t pHL 


4.5 


26 

41 

■ 

51 


(CLR - Qn) 



6.0 


22 

35 

H 

43 





2.0 

5 

12 

B 


- 


Maximum Clock Frequency 

f MAX 


4.5 

25 

48 

H 

Wm 

- 

MHz 





29 

56 


1 

- 
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TC74HC4518P 

TC74HC4520P/F 


AC ELECTRICAL CHARACTERISTICS (Continued) 


PARAMETER 


SYMBOL TEST CONDITION 


Ta=25°C 


Ta=-40^85°C 


V CCI MIN. I TYP.I MAX. I MIN. I MAX. 


Minimum Pulse Width 
(CK, CE) 


Minimum PUlse Width 


35 100 


Minimum Removal Time 


Input Capacitance 

Power Dissipation 
Capacitance 


C pn (l) 


TC74HC4518 

TC74HC4520 


Note(l) CpD is defined as the value of internal equivalent capacitance of IC which is 
calculated from the operating current consumption without load (refer to Test 
Circuit) . Average operating current can be obtained by the equation hereunder. 

I CC(0pr.) = C PD * Vcc ’ f-IN + I Cc/2 (per circuit) 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


CLOCK 

ENABLE 












ICC(Opr.) TEST CIRCUIT 
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TC74HC4538AP/AF/AFIM 


DUAL RETRIGGERABLE MONOSTABLE MULTIVIBRATOR 


The TC74HC4538A is a high speed CMOS MONOSTABLE 
MULTIVIBRATOR fabricated with silicon gate C 2 MOS 
technology. 

It achieves the high speed operation similar to equivalent 
LSTTL while maintaining the CMOS low power 
dissipation. 

There are two trigger inputs, A input (Positive edge 
input), and B input (Negative edge input). These inputs 
are valid for a slow rise/fall time signal (tr=tf=lsec.) as 
they are schmitt trigger inputs. 

After triggering, the output stays in a MONO STABLE 
STATE for the time period determined by the external 
resistor and capacitor (Rx, Cx). A low level at CD input 
breaks this STABLE STATE. In the MONO STABLE STATE, 
if a new trigger is applied, it makes the MONO STABLE 
period longer (retrigger mode). 

Limitations for Cx and Rx are as follows: 

External capacitor Cx No limitation 

External capacitor Rx....Vcc<3.0V more than 5k Q 
Vcc>3.0V more than IkQ 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed t fXi =25ns(typ.)at V(x=5V 

• Low Power Dissipation 

Stand by State Ice =4# A(max.)at Ta=25°C 
Active State I cc =300 // A( max. )at Ta=25°C 

• High Noise Immunity V\ih =V\il 28% Vcc(Min.) 

• Output Drive Capability 10 LSTTL Loads 

• Symmetrical Output Impedance | Ioh I =I(x=4mA(Min.) 

• Balanced Propagation Delays t P LH ^ t P HL 

• Wide Operating Voltage Range ••• Vcc(opr.)=2V^6V 

• Pin and Function Compatible with 4538B 



1T1 1 £ 


] 16 Vcc 

1T2 2 C 


3 15 2T1 

1CD 3 L 


3 14 2T2 

1 A 4 [ 


3 13 2CD 

IB 5 C 


3 12 2A 

IQ 6 C 


3 11 2B 

IQ 7 C 


3 10 2Q 

GND 8 C 


3 9 2Q 

(TOP VIEW) 


IEC LOGIC SYMBOL 


1 A 
IB 
1CD 
1T1 
1T2 
2A 
2B 
2CD 
2T1 
2T2 


(4) 

& IT 


(6) 

(5)^ 

(3),^ 

(7) 

R 

cx 

RX/CX 


(D v 

— -y\ 


A 

(12) 

&U 

. - rL 




> 

(10) 

03)^ 

D 



(15) 

r\ 

cx 


^ (9) 

— 



( 14 )^. 

RX/CX 




IQ 

IQ 


2Q 

2Q 
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TC74HC4538AP/AF/AFN 


TRUTH TABLE 


INPUT 

OUTPUT 

NOTE 

A 

B 

CD 

Q 

Q 

_r 

H 

H 


~ir 

OUTPUT ENABLE 

X 

L 

H 

L 

H 

INHIBIT 

H 

X 

H 

L 

H 

INHIBIT 

L 


H 

_n_ 

~LT 

OUTPUT ENABLE 

X 

X 

L 

L 

H 

INHIBIT 


XrDon’t Care 


BLOCK DIAGRAM 

Dx Dx 




Notes: (l)Cx,Rx,Dx are external . 

Capacitor, Resistor, and Diode, respectively. 

(2)External clamping diode, Dx 

The external capacitor is charged to Vcc level in the wait state, i.e. when no trigger is applied. 
Supply voltage is turned off and Cx is discharged mainly through the internal (parasitic) diode. 
If Cx is sufficiently large and Vcc drops rapidly, there will be some possibility of damaging the 
IC by rush current or latch-up. If the capacitance of the supply voltage filter is large enough and 
Vcc drops slowly, the rush current is automatically limited and damage to the IC is avoided. 

The maximum value of forward current through the parasitic diode is ±20mA. 

In the case of a large Cx, the limitation of fall time of the supply voltage is determined as follows: 

tf ^(Vcc-0. 7) Cx/20mA 

(tf is the time from the voltage supply turning off 
to the level of supply voltage reaching 0. 4 Vcc.) 

In the case of a system that does not satisfy the above condition, an external clamping diode is 
needed to protect the IC from rush current. 
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TC74HC4538AP/AF/AFN 


SYSTEM DIAGRAM 



trr 


I I 



V|H 

V|L 

VIH 

VIL 

vcc 

VrefH 

VrefL 

VSS 

V|H 

VIL 

VOH 

VOL 

VOH 

VOL 
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TC74HC4538AP/AF/AFN 


FUNCTIONAL DESCRIPTION 

(1) Stand-by State 

The external capacitor is fully charge to Vcc in the stand-by state. That means, befor triggering, 
Qpand Qn transistors which are connected to the T2 node are in the off state. Two comparators 
that relate to the timing of the output pulse, and two reference voltage supplies stop their operation. 
The total supply current is only leakage current. 

(2) Trigger operation 

Trigger operation is effective in either of the following two cases. One is the condition where the 
A input is low, and the B input has a falling signal. The other, where the B input is high, and the 
A input has a rising signal. 

After trigger becomes effective, comparators Cl and 02 start operating, and Qn is turned on. 
The external capacitor discharges through Qn. The voltage level of the T2 node drops. If the T2 
voltage level falls to the internal reference voltage Vref L, the output of Cl becomes low. The flip 
-flop is then reset and Qn turns off. At that moment Cl stops but C2 continues operating. 

After Qn turns off, the voltage at T2 start rising at a rate determined by the time constant of 
external capacitor Cx and resistor Rx. 

After the triggering, output Q becomes high, following some delay time of the internal F/F and 
gates. It stays high even if the voltage of T2 changes from falling to rising. When T2 reaches the 
internal reference voltage Vref H, the output of C2 becomes low, the output Q goes low and C2 
stops its operation. That means, . after triggering, when the voltage level of T2 reaches Vref H, 
the IC returns to its MONO STABLE STATE. 

In the case of large value of Cx and Rx, and ignoring the discharge time of the capacitor and in 
ternal delays of the IC, the width of the output pulse tw (OUT) is as follows: 
tw (OUT)=0. TOCx Rx 

(3) Retrigger operation 

When another new triggeris applied to input A or B while in the MONO STABLE STATE, it 
is effective only if the IC is charging Cx. The voltage level of T2 then falls to Vref L level again. 
Therefore the Q output stays high if the next trigger comes in before the time period set by Cx 
and Rx. 

If the 2nd trigger is very close to previous trigger, such as application during the discharge cycle, 
the 2nd trigger will not be effective. 

The minimum time for effective 2nd trigger, trr(Min), depends on Vcc and Cx. 

(4) Reset operation 

In normal operation, CD input is held high. If CD is low, a trigger has no effect because the Q 
output is held low and trigger control F/F is reset. Also Qp turns on and Cx is charged rapidly 
to Vcc. 

This means if CD input is set low, the IC goes into a wait state. 
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TC74HC4538AP/AF/AFIM 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

Vcc 

1 

0 

cn 

1 

V 

DC Input Voltage 

V,N 

-0.5 ~ Vcc +0.5 

V 

DC Output Voltage 

Volt 

-0.5 ~Vcc+0 5 

V 

Input Diode Current 

I.K 

±20 

mA 

Output Diode Current 

*OK 

±20 

m A 

DC Output Current 

*OLT 

±25 

mA 

DC V^/Ground Current 

*CC 

±50 

mA 

Power Dissipation 

Pd 

500(DIP)*/180(SOIC) 

mW 

Storage Temperature 

Tstg 

-65 -150 

°C 

Lead Temperature lOsec 

T L 

300 

°C 


*500mW in the range of Ta= 
-40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2-6 

V 

Input Voltage 

V|\ 

0~Vcc 

V 

Output Voltage 

V OLT 

0~Vcc 

V 

Operating Temperature 

Topr 

-40 - 85 

°C 

Input Rise and Fall Time 
(CD Only) 

tr , tf 

0 ~ 1000(Vcc=2.0V) 

0 ~ 500(Vcc=4.5V) 

0 ~ 400(Vcc=6.0V) 

ns 

External Capactior 

Cx 

No Limitation * 

F 

External Resistor 

Rx 

£5K*(Vcc<3.0V) 

>1K.(Vcc^3.0V) 

Q 


The maximum allowable values of Cx and Rx are a function of leakage of capacitor Cx, 
the leakage of TC74HC4538A, and leakage due to board layout and surface resistance. 
Susceptibility to externally induced noise signals may occur for Rx>lMQ. 
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TC74HC4538AP/AF/AFN 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25‘C 

Ta=-40 ~85X) 

UNIT 

V CC 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V IH 


2.0 

4.5 

6.0 

1.5 

3.15 

4.2 

- 

- 

1.5 

3.15 

4.2 

- 

V 

Low-Level 

Input Voltage 

V„. 


2.0 

4.5 

6.0 

- 

- 

0.5 

1.35 

1.8 

- 

0.5 

1.35 

1.8 

V 

High-Level 
Output Voltage 

(Q.Q) 

Voh 

V,N = 
ViH° r V|,. 

IoiH =-20// A 

2.0 

4.5 

6.0 

1.9 
4.4 

5.9 

2.0 

4. 5 
6.0 

- 

1.9 
4.4 

5.9 

- 

V 

la, =-4 mA 

I OH =~5. 2mA 

4.5 

6.0 

4. 18 

5. 68 

4.31 

5. 80 

: 

4.13 

5. 63 

: 

Low-Level 

Output Voltage 

(Q.Q) 

V a 

V| N = 

V|H °rV|L 

la =20 u. A 

2.0 

4.5 

6.0 

- 

0.0 

0.0 

0.0 

0. 1 

0.1 

0.1 

- 

0.1 

0. 1 

0.1 

V 

I a =4 mA 
la. =5. 2mA 

4.5 

6.0 

_ 

0. 17 

0. 18 

0. 26 

0. 26 

_ 

0. 33 

0. 33 

Input Leakage Current 

I IN 

Vin =Vcc orGND 

6.0 

- 

- 

±0.1 

' 

±1.0 

U A 

R/C Terminal 
•Input Leakage Current 

I IN 

Vix =V CC or GND 

6.0 

- 

- 

±0.1 


±1.0 

Quiescent Supply Current 

Icc 

V i\ =Vcc or GND 

6.0 

- 

- 

4.0 

- 

40.0 

Active -State * 
Supply Current j 

Icc 

Vix =V CC or GND 
Rx/Cx ext=0. 5Vcc 

2.0 

4.5 

6.0 

- 

40 

0.2 

0.3 

120 

0.3 

0.6 

- 

160 

0.4 

0.8 

U A 
mA 
mA 


*: per circuit 


TIMING REQUIREMENT$(lnput t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25‘C H 

Ta=-40 ~85t: 

UNIT 

Vcc 

TYP. 

LIMIT 

LIMIT 

Minimum Pulse Width 

(A,B) 

twCL) 

Hvch) 



- 

■Ml 

H 

ns 

Minimum Clear Width 
(CD) 

*W(L> 



- 


Hi 

Minimum Clear Removal 
Time 

trem 

; 


n 

- 


15 

5 

5 

Minimum Retrigger Time 

t r r 

Rx=lKQ 

Cx=100pF 

BO 

Em 

380 

92 

72 


- 

Rx=lKQ 

Cx=0.01pF 


6.0 

1.4 

1.2 

- 

- 
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TC74HC4538AP/AF/AFIM 


AC ELECTRICAL CH ARACTERISTICS(C L = 15pF,V cc =6V,Ta=25°C) 


PARAMETER 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Output Transition Time 

1 TLH 
tTHL 


- 

6 

12 

ns 

Propagation Delay Time 

(A.B-Q.Q) 

tpLH 

toliL 


- 

25 

44 

Propagation Delaj' Time 
(CD-Q.Q) 

tpLH 

tplIL 


- 

21 

34 


AC ELECTRICAL CHARACTERISTICS(C L =50pF, Input t r =t,=6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 ~85°C 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Output Transition Time 

t TLH 
t THL 


2.0 

4.5 

6.0 

- 

30 

8 

7 

75 

15 

13 

- 

95 

19 

16 

ns 

Propagation Delay Time 
(A.B-Q.Q) 

l pL H 
fc pHL 


2.0 

4.5 

6.0 

- 

120 

30 

25 

250 

50 

43 

- 

315 

63 

54 

Propagation Delay Time 
(CD-Q.Q) 

l pLH 

tpHL 


2.0 

4.5 

6.0 

- 

100 

25 

20 

195 

39 

33 

- 

245 

49 

42 

Output Pulse Width 

tWQLT 

Cx=0 

Rx=5KQ(Vcc =2V) 
Rx=lKQ(Vcc=4.5V f 6V) 

2.0 

4.5 

6.0 

- 

540 

180 

150 

1200 

250 

200 

- 

1500 

320 

260 

ns 

Cx=0.01 fj F 
Rx=10KQ 

2.0 

4.5 

6.0 

70 

69 

69 

83 

77 

77 

96 

85 

85 

70 

69 

69 

96 

85 

85 


Cx=0.lA F 
Rx=10KQ 

2.0 

4.5 

6.0 

0. 67 

0. 67 

0. 67 

0. 75 

0. 73 
0.73 

0.83 

0.77 

0.77 

0. 67 

0. 67 

0. 67 

0. 83 

0. 77 

0. 77 

ms 

Output Pulse Width Error 
Between Circuits 
(In same Package) 

AtWQLi 



- 

± 1 

- 

- 

_ 

% 

Input Capacitance 

ClN 


- 

5 

10 

- 

10 

P F 

Power Dissipation Capacitance 

Crd(1) 


- 

70 

- 

- 

- 


Note(l) Cpo is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

kc tod =C PD * V 0C * f IN +I CC * Duty/100+Icc /2(per Circuit) 

(I<X : Active Supply Current) 

(Duty:%) 
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TC74HC4543AP/AF 


BCP-TO-7 SEGMENT LATCH/DECODER/LCD D R 

The TC74HC4543A is a high speed CMOS BCD-TO-7 
SEGMENT DECODER with LCD DRIVER fabricated 
with sillicon gate C 2 MOS technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low 
power dissipation. 

This device consists of BCD-TO-7 segment decoder 
with a BCD input latch and a 7-segment driver for the 
liquid crystal display (LCD). 

When an error code (over 10) is applied to BCD inputs 
or, when blanking input (BI) is held high, all segment 
outputs will go low (turn off). 

When driving LCD, a common square wave signal 
should be applied not only to the PH input of this device 
but also to the electrically common backplane of the 
display. 

For other types of readouts, such as light emitting 
diodes (LED), some additional drivers, such as a 
transistor array, is required. 

All inputs are equipped with protection circuits 
against static discharge or transient excess voltage. 

FEATURES: 

• High Speed t w =6ns(Typ.)at Vcc =5V 

• Low Power Dissipation Icc = 4ju A(Max.)at Ta=25°C 

• High Noise Immunity Vnih = Vnil -28% Vcc (Min.) 

• Output Drive Capability 10 LSTTL Loads 

• Symmetrical Output Impedance -“I IoH|=IoL=4mA(Min.) 

• Balanced Propagation Delays tpLH^ tpHL 

• Wide Operating Voltage Range — Vcc (opr)=2V~6V 

• Pin and Function Compatible with 4543B 
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TC74HC4543AP/AF 


TRUTH TABLE 


INPUTS 

OUTPUTS 

DISPLAY 

LD 

Bl 

PH 

D 

c 

B 

A 

a 

b 

c 

d 

e 

f 

9 


H 

L 

X 

X 

X 

X 

L 

L 

L 

L 

L 

L 

L 

BLANK 

H 

mm 

mm 

n 

L 

L 

L 

H 

H 

H 

H 

H 

H 

L 

0 

H 

II 

I 1 

I 

L 

L 

H 

L 

H 

H 

L 

L 

L 

L 

1 

H 

I 

B 

I 

L 

H 

L 

H 

H 

L 

H 

H 

L 

H 

2 

H 

n 

B 

B 

L 

H 

H 

H 

H 

H 

H 

L 

L 

H 

3 

H 

■ 

mm 

H 

H 

L 

L 

L 

H 

H 

L 

L 

H 

H 

4 

H 

1 

B 

1 

H 

L 

H 

H 

L 

H 

H 

L 

H 

H 

5 

H 

B 

B 

1 

H 

H 

L 

H 

L 

H 

H 

H 

H 

H 

6 

H 

B 

B 

B 

H 

H 

H 

H 

H 

H 

L 

L 

L 

L 

7 

H 


mm 


L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

8 

H 

B 

B 


L 

L 

H 

H 

H 

H 

H 

L 

H 

H 

9 

H 


MM 


X 

H 

X 

L 

L 

L 

L 

L 

L 

L 

BLANK 

H 

B 

B 


H 

X 

X 

L 

L 

L 

L 

L 

L 

L 

BLANK 

HOW 

L 

L 

X 

X 

X 

X 

### 

### 

t 

t 

H 

t 

INVERSE OF ABOVE OUTPUT LEVEL 

DISPLAY AS ABOVE 


X:Don't care 

f:SAME AS ABOVE COMBINATIONS 

###:DEPENDS UPON THE BCD CODE PREVIOUSLY APPLIED WHEN LD="H" 


DISPLAY MODE 
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e| ,c 
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3 
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5 
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9 

10 

11 

12 

13 

14 

15 

n 

IJ 

i 

B 

J 

J 


g 

g 

B 

□ 

IJ 

□ 

J 

1 

1 

1 

1 

1 

1 
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TC74HC4543AP/AF 


SYSTEM DIAGRAM 
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TC74HC4543AP/AF 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

v cc 

— 0.5 — 7 

V 

DC Input Voltage 

V,N 

-0.5 ~ Vcc +0.5 

V 

DC Output Voltage 

V OLT 

-0-5 ~Vcc+0.5 

V 

Input Diode Current 

I.K 

±20 

mA 

Output Diode Current 

*OK 

±20 

mA 

DC Output Current 

^OUT 

±25 

mA 

DC V^/Ground Current 

^CC 

±50 

mA 

Power Dissipation 

Pd 

500(DIP)*/180(MFP) 

mW 

Storage Temperature 

Tstg 

-65 -150 

< C 

Lead Temperature lOsec 

Tl 

300 

°C 


*500mW in the range of Ta= 
-40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2-6 

V 

Input Voltage 

V,N 

0 ~ Vcc 

V 

Output Voltage 

V OJT 

0 ~ v cc 

V 

Operating Temperature 

T 0 pr 

-40 - 85 

°c 

Input Rise and Fall Time 

t r , tf 

0 ~ 1000(Voc=2.0V) 

0 ~ 500(Vcc=4.5V) 

0 ~ 400(Vcc=6.0V) 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 


TEST CONDITION 


Ta=25'€ 



Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V |H 


wxm 


B 

- 




Low-Level 

Input Voltage 

V,L 


i 


B 

0.5 

1.35 

1.8 


wwm 

B&'rl 


High-Level 
Output Voltage 

VoH 

V IN = 
ViH°rV, L 

$ 

ii 

I 

ro 

o 

> 


1.9 
4.4 

5.9 

2.0 

4.5 

6.0 

- 


B 

1 

lilSili 



■muM 

: 


pH 

Low-Level 

Output Voltage 

Vol 

Vin = 
V, H orV| L 

I(X -20 //A 

Bra 

- 

B 

0.1 

0. 1 
0.1 


B 

I 

Iol =4 mA 
Iql =5. 2mA 

m 

_ 

■ 9 

0. 26 
0.26 


■TlI 

Input Leakage Current 

I IN 

Vjm =Vcc or GND 

Ml 

- 

- 

±0.1 

- 

will 


Quiescent Supply Current 


Vin =v cc or GND 

E0| 

- 

- 

4.0 

- 
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TC74HC4543AP/AF 


TIMING REGUIREMENTS(lnput t r =t, =6ns) 


PARAMETER 

SYMBOL 

— 

Ta=25‘C 

Ta=-40 - 85°C 

UNIT 

TEST CONDITION 

Vcc 

TYP. 

LIMIT 

LIMIT 

Minimum Pulse Width 



2.0 

- 

75 

95 


(LD) 

tW(H) 


4. 5 
6.0 

- 

15 

13 

19 

16 





2.0 

- 

75 

95 


Minimum Set-up Time 

ts 


4.5 

- 

15 

19 

ns 




6.0 

- 

13 

16 


: 



2.0 

- 

0 

0 


Minimum Hold Time 

th 


4.5 

- 

0 

0 





6.0 

- 

0 

0 



AC ELECTRICAL CHARACTERISTICS^ =15pF,V cc =5V,Ta=25' , C) 


PARAMETER 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Output Transition Time 

tTLH 

tTHL 


- 

4 

8 

ns 

Propagation Delay Time 
(BCD-OUT) 

tpLH 

tpHL 


- 

32 

53 

Propagation Delay Time 
(BI-OUT) 

tpLH 

tpHL 


- 

18 

30 

Propagation Delay Time 
(PH-OUT) 

tpLH 

tpHL 


- 

13 

22 

Propagation Delay Time 
(LD-OUT) 

tpLH 

tpHL 


- 

26 

46 


AC ELECTRICAL CHARACTERISTICS(C L =50pF, Input t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25°C 

Ta=-40 ~851C 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Output Transition Time 

t TLH 

tTHL 


2.0 

4.5 

6.0 

- 

30 

8 

7 

75 

15 

13 

~ 

95 

19 

16 

ns 

Propagation Delay Time 
(BCD-OUT) 

tpLH 

tpHL 


2.0 

4.5 

6.0 

- 

160 

40 

30 

300 

60 

51 

- 

375 

75 

64 

Propagation Delay Time 
(BI-OUT) 

tpLH 

tpHL 


2.0 

4.5 

6.0 

- 

80 

23 

17 

175 

35 

30 

- 

220 

44 

37 

Propagation Delay Time 
(PH-OUT) 

tpLH 

tpHL 


2.0 

4.5 

6.0 

- 

58 

17 

14 

130 

26 

22 

- 

165 

33 

28 

Propagation Delay Time 
(LD-OUT) 

tpLH 

tpHL 


2.0 

4.5 

6.0 

- 

130 

35 

16 

265 

53 

45 

- 

335 

66 

56 

Input Capacitance 

Cix 


- 

5 

10 

- 

10 

pF 

Power Dissipation Capacitance 

C PD 


- 

115 

- 

- 

- 


Note(l) C ro is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

I CCtpd =C FD * V 0C* f IX +I 0C 
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TC74HCT7007AP/AF 


HEX BUFFER 

The TC74HCT7007A is a high speed CMOS BUFFER 
fabricated with silicon gate C^OS technology. 

It achieves the high speed operation similar to equivalent 
LSTTL while maintaining the CMOS low power dissipation 
This device may be used as a level converter for 
interfacing TTL or NMOS to High Speed CMOS. The 
inputs are compatible with TTL, NMOS and CMOS output 
voltage levels. 

The internal circuit is composed of 4 stages including a 
buffer output, which provides high noise immunity and 
stable output. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed tpd =llns(Typ.)at Vcc=5V 

• Low Power Dissipation Icc = ^ A(Max.)at Ta=25°C 

• Compatible with TTL outputs V 1H =2V(Min.) 

V IL =0.8V(Max.) 

• Wide Interfacing ability LSTTL, NMOS, CMOS 

• Output Drive Capability 10 LSTTL Loads 

• Symmetrical Output Impedance •** | I oh | =Iql =4mA(Min. ) 

• Balanced Propagation Delays t^ *=? t^ 

• Pin and Function Compatible with 74LS07 
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TC74HCT7007AP/AF 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

v cc 

-0.5-7 

V 

DC Input Voltage 

V,N 

-0.5 ~V cc +0.5 

V 

DC Output Voltage 

Volt 

-0.5 ~V cc +0.5 

V 

Input Diode Current 

I.k 

±20 

m A 

Output Diode Current 

*OK 

±20 

mA 

DC Output Current 

*017 

±25 

mA 

DC V cc /Ground Current 

Icc 

±50 

mA 

Power Dissipation 

Pd 

500(DIP)*/i80(MFP) 

mW 

Storage Temperature 

^Stg 

-65 -150 

°C 

Lead Temperature lOsec 

T>. 

300 

°C 


*500mW* in the range of Ta= 
-40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m W, 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

4. 5-5. 5 

V 

Input Voltage 

Vix 

0— Vcc 1 

V 

Output Voltage 

Volt 

O^Vcc 

V 

Operating Temperature 

Topr 

-40-85 

°C 

Input Rise and Fall Time 

tr, tf 

0-500 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 

V CC 

Ta=25°C 

Ta=-40~85‘C 

UNIT 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Input Voltage 

V, H 


4.5 
l 

5.5 

2.0 

- 


2.0 

- 

V 

Low-Level 

Input Voltage 

V, 


4.5 
l 

5.5 

- 

- 

0.8 

- 

0.8 

V 

High-Level 

Output Voltage 

V OH 

V|N = 

V„| orV| L 

Ia,= -20^A 

4.5 

4.4 

4.5 

- 

4.4 

- 

V 

< 

=t 

i 

14 

4.5 

4. 18 

4.31 

- 

4. 13 

- 

Low-Level 

Output Voltage 

Vql 

II o 

:>;> 

Q 

II 

ro 

o 

> 

4.5 

- 

0.0 

0. 1 

- 

0.1 

V 

Iol = 4 u A 

4.5 

- 

0. 17 

0. 26 


0. 33 

Input Leakage Current 

I IN 

ViH=V iL or GND 

5.5 

- 

- 

±0.1 

- 

±1.0 

uA 

Quiescent Supply 
Current 

Icc 

V|H=V IL or GND 

5.5 

- 

- 

1.0 

- 

10.0 

AI C c 

PER INPUT:V|\ =0. 5Vor2. 4V 
OTHER INPUT: Vcc orGND 

5.5 

- 

- 

2.0 

- 

2.9 

mA 
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TC74HCT7007AP/AF 


AC ELECTRICAL CH A R ACT ERISTICS (C L =: 15pF,V cc =5V,Ta=25 0 C) 


PARAMETER 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Output Transition Time 

tTLil 

tniL 


■ 

6 

12 

ns 

Propagation Delay Time 

1 

l pLH 

tuHL 


• 

11 

! 

17 


AC ELECTRICAL CH A R ACTE RISTICS(C L =50pF, Input t r =t f =6ns) 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta=25t: 

Ta=-40 ~85t: 

UNIT 

Vcc 

MIN. 

TYP. 

xMAX. 

MIN. 

MAX. 

Output Transition Time 

^ TLH 
t THL 


4- 5 

5- 5 


8 

7 

15 

14 

- 

19 

18 

ns 

Propagation Delay Time 

t pLH 

l pHL 


4.5 

5.5 

- 

14 

12 

23 

21 

- 

28 

26 

Input Capacitance 

C 1X 


- 

5 

10 

- 

10 

pF 

Power Dissipation Capacitance 

Cpd(1) 


1 

i 

22 

- 

- 

- 


Noted) Cp 9 is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 
k:c tpr c PD * Voc • f IN +1 <£ A>( per Gate) 
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TC74HC7240AP/AF 
TC74HC7241 AP/AF 
TC74HC7244AP/AF 


OCTAL BUS BUFFER (WITH SCHMITT TRIGGER INPUTS) 

TC74HC7240AP/AF INVERTED, 3-STATE OUTPUTS 

TC74HC7241 AP/AF NON-IN VERTED, 3-STATE OUTPUTS 


TC74HC7244 AP/AF NON-INVERTED, 3-STAT E 

The TC74HC7240A/7241 A/7244 A are high speed CMOS 
OCTAL BUS BUFFERs with silicon gate C 2 MOS 
technology. 

They achieve the high speed operation similar to 
equivalent LSTTL while. maintaining the CMOS low power 
dissipation. 

The TC74HC7240A/7241A/7244A have same pin configuration 
and function as the TC74HC240A/241A/244A. And they 
have hystereis characteristics on each input, so 
TC74HC7240A/7241A/7244A can be used as a line receiver, etc. 

The TC74HC7240A is an inverting 3-state buffer having 
two active low output enables. The TC74HC7241A and 
HC7244A are non-inverting 3-state buffers that differ only in 
that the HC7241A has one active-high and one active-low 
output enable, and the HC7244A has two active low output 
enables. 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed t p d=15ns(typ.) at Vcc=5V 

• Low Power Dissipation 1(^=4 /z A (Max.) at Ta=25°C 

• High Noise Immunity VH=l.lV(typ.)at Vcc=5V 

• Output Drive Capability 15 LSTTL Loads 

• Symmetrical Output Impedance — 1 1 qh | =IoL = 6mA(Min.) 

• Balanced Propagation Delays tpLH^tpHL 

• Wide Operating Voltage Range — Vcc(opr)=2V~6V 

• Pin and Function Compatible with 74LS240/241/244 



PIN ASSIGNMENT (TOP VIEW) 






TC74HG7240AP/AF 
TC74HC7241 AP/AF 
TC74HC7244AP/AF 


IEC LOGIC SYMBOL 


TC74HC7240A TC74HC7241A TC74HC7244A 



HC-798 



TC74HC7240AP/AF 
TC74HC7241 AP/AF 
TC74HC7244AP/AF 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage Range 

V CC 

-0.5-7 

V 

DC Input Voltage 

V,N 

-0.5 -Vo; +0.5 

V 

DC Output Voltage 

V ()LT 

-0.5 — Vqc+0.5 

V 

Input Diode Current 

I|K 

±20 

mA 

Output Diode Current 

*OK 

±20 

mA 

DC Output Current 

*OLT 

±35 

mA 

DC V^/Ground Current 

*CC 

±75 

mA 

Power Dissipation 

Pd 

500(DIP)*/180(SOIC) 

mW 

Storage Temperature 

T s tg 

-65 -150 

°C 

Lead Temperature lOsec 

Tl 

300 

°C 


*500mW in the range of Ta= 
-40°C— 65°C. From Ta=65°C 
to 85°C a derating factor of 
-10mW/°C shall be applied 
until 300m W. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

VALUE 

UNIT 

Supply Voltage 

Vcc 

2 - 6 

V 

Input Voltage 

V,N 

0 — v cc 

V 

Output Voltage 

V OLT 

0 ~ V cc 

V 

Operating Temperature 

Topr 

-40 - 85 

°C 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 


Ta = 25 ‘t 

Ta =-40 — 85 °C 

UNIT 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Positive 

Threshold 

Voltage 

Vp 


2.0 

4.5 

6.0 

1.0 

2.3 

3.0 

1.25 

2.7 

3.5 

1.5 

3. 15 
4.2 

1.0 

2.3 

3.0 

1.5 

3. 15 
4.2 

V 

Negative 

Threshold 

Voltage 

Vx 


2.0 

4.5 

6.0 

0.3 

1. 13 
1.5 

0 . 65 
1.6 
2.3 

0.9 

2.0 

2.6 

0.3 

1. 13 
1.5 

0.9 

2.0 

2.6 

V 

Hysteresis 

Voltage 

V H 


2.0 

4.5 

6.0 

0.3 

0.6 

0.8 

0.6 

1. 1 

1.2 

1.0 

1.4 

1.7 

0.3 

0.6 

0.8 

1.0 

1.4 

1.7 

V 

High-Level 
Output Voltage 

Voh 

Vix = 
V| H orV, L 

I oh -~ 20 # A 

2.0 

4.5 

6.0 

1.9 
4.4 

5.9 

2.0 

4.5 

6.0 

- 

1.9 
4.4 

5.9 

- 

V 

I oh = “6 

I OH =-7. 8mA 

4.5 

6.0 

4 . 18 

5 . 68 

4.31 

5 . 80 


4. 13 

5 . 63 

_ 

Low-Level 

Output Voltage 

! 

VOL 

Vix = 
Vi H orV| L 

Iol =20 u A 

TIP 

4.5 

6.0 

- 

0.0 

0.0 

0.0 

0. 1 

0. 1 
0.1 

- 

0.1 

0.1 

0.1 

V 

I a =6 mA 
la. =7. 8mA 

4.5 

6.0 

_ 

0.17 

0 . 18 

0.26 

0.26 

: 

0.33 

0 . 33 

3-State Output 
Off-State Current 

Ice 

V ix =V IH or V | L 

Volt = Vcc or GND 

5.0 

- 


± 0.5 

- 

± 5.0 

U A 

Input Leakage Current 

I IN 

Vj\ =V C c or GND 

6.0 

- 


± 0.1 

- 

± 1.0 

Quiescent Supply Current 

Icc 

Vix =V CC or GND 

6.0 

- 

~ 

4.0 

- 

40.0 
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TC74HC7240AP/AF 
TC74HC7241 AP/AF 
TC74HC7244AP/AF 


AC ELECTRICAL CH AR ACTERISTICS(lnput t r =t,=6ns) 


PARAMETER 

SYMBOL 

TEST 



Ta=25°C 1 

Ta=-40 ~85t: 

UNIT 

CONDITION 

CL 

Vcc 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 





2.0 

- 

25 

60 

- 

75 


Output Transition Time 

t TUI 


50 

4.5 

- 

7 

12 

- 

15 



t TUL 



6.0 

- 

6 

10 

- 

13 






2.0 

- 

50 

125 

- 

155 



t pLH 


50 

4.5 

- 

15 

25 

- 

31 


Propagation Delay Time 




6.0 

- 

13 

21 

- 

26 





2.0 

- 

67 

165 

- 

205 



t pHL 


150 

4.5 

- 

20 

33 

- 

41 






6.0 

- 

17 

28 

- 

35 

ns 





2.0 

- 

68 

150 

- 

190 


t pZL 


50 

4.5 

- 

21 

30 

- 

38 


Output Enable time 


R, — 1 IrO 


6.0 

- 

16 

26 


32 





2.0 

- 

84 

165 

- 

230 



fc pZH 


150 

4.5 

_ 

26 

37 


46 






6.0 

- 

20 

31 

- 

39 






2.0 


48 

150 

- 

190 


Output Disable time 

l pLZ 

R L =lkQ 

50 

4.5 

- 

21 

30 

- 

38 



t pHZ 



6.0 


19 

26 

- 

32 


Input Capacitance 

ClN 


- 

5 

10 

- 

10 


Output Capacitance 

CoUT 


- 

10 

- 

- 

- 


Power Dissipation Capacitance 

Prrv/ 1 \ 

TC74HC7240A 

- 

33 

- 

- 

~ 

pr 


TC74HC7241 A/7244 A 

~ 

34 

- 

- 

- 



Note(l) CpQ is defined as the value of the internal equivalent capacitance which is calculated from the 
operating current consumption without load. 

Average operating current can be obtained by the equation: 

I CCbpd^PD * Vqc- fj\i +I<x /8(per bit) 
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TC74HC7292P 

TC74HC7294P 


TC74HC7292P PROGRAMMABLE DIVIDER/TIMER 
TC74HC7294P PROGRAMMABLE DIVIDER/TIMER 


The TC74HC7292 and TC74HC7294 are high speed CMOS PROGRAMMABLE DIVIDER/TIMER 
fabricated with silicon C 2 MOS technology. 

They achieve the high speed operation similar to equivalent LSTTL while maintaining 
the CMOS low power dissipation. 

These devices are programmable frequency divider. Both types have two clock inputs, 
either one may be used for clock gating. (See the function table (1)). 

The TC74HC7292 can divide from 2 2 to 2 ?1 , and the TC74HC7294 can divide from 2 2 to 2 15 . 
Both types feature an active-low clear input to initialize the state of all flip-flops. 
To facilitate incoming inspection, test points are provided. (TP1, TP2 and TP3 on the 
74HC7292 and TP on the 74HC7294) . 

All inputs are equipped with protection circuits against static discharge or transient 
excess voltage. 


FEATURES: 

• High Speed f MAX = 60ffflz [7294] (Typ,) at V CC=5V 

• Low Power Dissipation IcC“4yA(Max. ) at Ta=25°C 

• High Noise Immunity %IH = ^NIL“28% Vcc(Min.) 

• Output Drive Capability 10 LSTTL Loads 

• Summetrical Output Impedance I IorI ss l0L = 4 ir *A(Min. ) 

• Balanced Propagation Delays t pLH^ t pHL 

• Wide Operating Voltage Range Vcc(opr . ) = 2V ^ 6V 

• Pin and Function Compatible with 74LS292/294 


PIN ASSIGNMENT 


TC 7 4HC 7 2 9 2 



TC74HC7294 



B 



]16 

Vcc 

B 



]16 

V 0C 

E 



]15 

c 

A 

2 t 


]15 

C 

TP1 

3 t 


]14 

D 

TP 

»[ 


]14 

D 

OKI 

*£ 



TP3 

OKI 

*[ 


]13 

NC 

CK2 

5 t 


]12 

NC 

CK2 

«[ 


]12 

NC 

TP2 

6 [ 


]“ 

CLR 

NC 

at 


]“ 

CLR 

Q. 

’[ 


]“ 

A 

0, 

*t 


]“ 

NC 

GND 

8 t 


3 9 

NO 

OND 

8 t 


]• 

NC 



(TOP VIEW) 





(TOP VIEW) 










nc:no connection 
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TC74HC7292P 

TC74HC7294P 


TRUTH TABLE 



PROGRAMMING 



FREQUENCY DIVISION 



1 


INPUTS 


0, 

T PI | 

TP2 | 

TP2 

E 

D 

C 

B 

A 

BINARY DECIMAL 

BINARY 

DECIMAL 

BINARY 

DECIMAL 

BINARY 

DECIMAL 

L 

L 

L 

L 

L 

Inhibit Inhibit 

Inhibit 

Inhibit 

Inhibit 

Inhibit 

Inhibit 

Inhibit 

L 

L 

L 

L 

H 

Inhibit Inhibit 

Inhibit 

Inhibit 

Inhibit 

Inhibit 

Inhibit 

Inhibit | 

L 

L 

L 

H 

L 

2 2 4 

2 9 

512 

2 I 7 

131,072 

2 24 

16,777,216 

L 

L 

L 

H 

H 

2 3 8 

2 9 

512 

2 I 7 

131,072 

2 24 

16,777,216 

L 

L 

H 

L 

L 

2 4 16 

2 9 

512 

2 I 7 

131,072 

2 24 

16,777,216 ' 

L 

L 

H 

L 

H 

2 5 32 

2 9 

512 

2 I 7 

131,072 

2 24 

16,777,216 

L 

L 

H 

H 

L 

2 6 64 

2 9 

512 

2 I 7 

131,072 

224 

16,777,216 

L 

L 

H 

H 

H 

2 7 128 

2 9 

512 

2 I 7 

131,072 

2 24 

16,777,216 

L 

H 

L 

L 

L 

2 8 256 

2 9 

512 

2 I 7 

131,072 

2 2 

4 

L 

H 

L 

L 

H 

2 9 512 

2 9 

512 

2 I 7 

131,072 

2 2 

4 

L 

H 

L 

H 

L 

210 1,024 

2 9 

512 

2 I 7 

131,072 

2 4 

16 

L 

H 

L 

H 

H 

2*1 2,048 

2 9 

512 

2 I 7 

131,072 

2 4 

16 

L 

H 

H 

L 

L 

2 12 4,096 

2 9 

512 

2 I 7 

131,072 

26 

64 

L 

H 

H 

L 

H 

2 13 8,192 

2 9 

512 

2 I 7 

131,072 

2 8 

64 

L 

H 

H 

H 

L 

2 14 16,384 

2 9 

512 

Disabled Low 

2 8 

256 

L 

H 

H 

H 

H 

2 15 32,768 

2 9 

512 

Disabled Low 

2 8 

256 

H 

L 

L 

L 

L 

2l® 65,536 

2 9 

512 

23 

8 

2 10 

1,024 

H 

L 

L 

L 

H 

2 17 131,072 

2 9 

512 

23 

8 

2 10 

1,024 

H 

L 

L 

H 

L 

2* 8 262,144 

2 9 

512 

25 

32 

212 

4,096 

H 

L 

L 

H 

H 

2* 9 524,288 

2 9 

512 

25 

32 

212 

4,096 

H 

L 

H 

L 

L 

2 28 1,048,576 

2 9 

512 

2 7 

128 

2 I 4 

16,384 

H 

L 

H 

L 

H 

221 2,097,152 

2 9 

512 

2 7 

128 

2 I 4 

16,384 

H 

L 

H 

H 

L 

2 22 4,194,304 

Disabled Low 

2 9 

512 

2 16 

65,536 

H 

L 

H 

H 

H 

223 8,388,608 

Disabled Low 

2 9 

512 

2 15 

65,536 

H 

H 

L 

L 

L 

2 g 4 16,777,216 

2 3 

8 

2ll 

2,048 

218 

262,144 

H 

H 

L 

L 

H 

2 2 5 33,554,432 

2 3 

8 

2ll 

2,048 

2 18 

262,144 

H 

H 

L 

H 

L 

2 2 6 67,108,864 

25 

32 

213 

8,192 

220 

1,048,576 

H 

H 

L 

H 

H 

2 27 134,217,728 

25 

32 . 

2 13 

8,192 

220 

1,048,576 

H 

H 

H 

L 

L 

2 2Q 268,435,456 

2 7 

128 

2 15 

32,768 

2 22 

4,194,304 

H 

H 

H 

L 

H 

229 536,870,912 

2 7 

128 | 

215 

32,768 

2 22 

4,194,304 

H 

H 

H 

H 

L ! 

2 30 1,073,741,824 

2 9 

512 

2l 7 

131,072 

224 

16,777,216 

H 

H 

H 

H 

Hj 

2 31 2,147,483,648 

2 9 

512 I 

2 I 7 

131,072 

224 

16,777,216 
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TRUTH TABLE 


TC74HC7292P 

TC74HC7294P 


PROGRAMMING 

INPUTS 


FREQUENCY DIVISION 



BINARY 


Inhibit 

Inhibit 

22 

2^ 


2 4 
2 5 
2 6 
2 ? 
2 8 
2 9 
2 10 
2 n 
2 12 

2 13 

21 4 

2 15 


DECIMAL 


Inhibit 

Inhibit 

4 

8 


16 

32 

64 

126 

256 

512 

1,024 

2,048 

4,096 

8,192 

16,384 

32,768 


TP 

BINARY 


DECIMAL 

Inhibit 


Inhibit 

Inhibit 


Inhibit 

2 9 


512 

2 9 


512 

2 9 


512 

2 9 


512 

2 9 


512 

Disabled 

Low 

22 


4 

23 


8 

2 4 


16 

2 5 


32 

2 6 


64 

2? 


128 

2® 


256 

2 9 


512 



ABSOLUTE MAXIMUM RATINGS 


PARAMETER SYMBOL VALUE 

Supply Voltage Range V cc -0.5^7 

DC Input Voltage VjN -0 . 5 't Vcc+0 . 5 

DC Output Voltage Vqut -0 . 5 % V cc +0 . 5 

Input Diode Current IlK ±20 

Output Diode Current lOK ±20 

DC Output Current loUT *25 

DC Vcc/ Ground Current I cc ±50 

Power Dissipation P D 500^ 

Storage Temperature ^stg -65 ^ 150 

Lead Temperature lOsec ^L 300 


* 500mW in the range of Ta=-40°C ^ 65°C and from Ta=*65°C 
up to 85°C derating factor of -10mW/°C shall be applied 
until 300mW. 


INPUT and OUTPUT 
EQUIVALENT CIRCUIT 
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TC74HC7292P 

TC74HC7294P 

LOGIC DIAGRAM 



HC-804 















TC74HC7292P 

TC74HC7294P 


LOGIC DIAGRAM 



HC-805 




TC74HC7292P 

TG74HC7294P 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

LIMIT 

UNIT 

Supply Voltage 


2 a, 6 

V 

Input Voltage 


0 ^ Vcc 

Output Voltage 


0 % Vcc 

Operating Temperature 

^opr 

-AO ~ 85 

°C 

Input Rise and Fall Time 

tr.tf 

CK1000(Vcc=2.0V) 

0-v500(Vcc=A.5V) 

0'v400(Vcc=6-0V) 

ns 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITION 



Ta=-40^85°C 

UNIT 



MAX. 

MIN. 


High-Level 

Input Voltage 



2.0 

4.5 

6.0 

1.5 

3.15 

4.2 



1.5 

3.15 

4.2 

- 

V 

Low-Level 

Input Voltage 







- 

0.5 

1.35 

1.8 

High-Level 

Output Voltage 

VOH 

VlN=VlH 

or V IL 

I 0 H 20yA 





1.9 

4.4 

5.9 


l 0H=-4mA 
IqH^-S* 2mA 

4.5 

6.0 






Low-Level 

Output Voltage 

v OL 

VlN=VlH 

or V IL 

i ol s=20 ^ a 

2.0 

4.5 

6.0 






I-OL = ^ mA 

I OL =5 - 2mA 

4.5 

6.0 






Input Leakage 
Current 


Vin=Vcc or GND 







pA 

Quiescent 

Supply Current 

I CC 

^IN = VcC 

6.0 

- 

- 

4.0 

- 

40.0 


HC-806 























TC74HC7292P 

TC74HC7294P 


AC ELECTRICAL CHARACTERISTICS (t r =t f =6ns, C L =50pF) 


PARAMETER 

SYMBOL 

TEST CONDITION 

vcc 

Ta=25°C 

Ta=-4(K85°C 

UNIT 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Output Transition Time 

(Q) 

tTLH 

C THL 


2.0 

4.5 

6.0 

- 

30 

8 

7 

75 

15 

13 

- 

95 

19 

16 

ns 

Output Transition Time 
(TP) 

tTLH 

tTHL 


2.0 

4.5 

6.0 

■ 



- 

320 

64 

54 

Propagation Delay Time 

(CLOCK - Q) * 

tpLH 

tpHL 

B="H" 

A=C=D=E= n L n 

2.0 

4.5 

6.0 

H 

264 

66 

56 


- 

625 

125 

106 

Propagation Delay Time 
(CLOCK - Q) ** 

tpLH 

tpHL 

B="H" 

A s =C=D="L m 

2.0 

4.5 

6.0 

■ 



- 

ggH 

m 

Propagation Delay Time 
(CLEAR - Q) * 

tpHL 


2.0 

4.5 

6.0 

H 



- 

530 

106 

90 

Propagation Delay Time 
(CLEAR - Q) ** 

tpHL 


2.0 

4.5 

6.0 

■ 

204 

51 

43 

390 

78 

66 

- 

490 

98 

83 

* 

Maximum Clock Frequency 

f MAX 


2.0 

4.5 

6.0 

6 

32 

38 



a 

a 


** 

Maximum Clock Frequency 

f MAX 


2.0 

4.5 

6.0 




a 

a 


Minimum Pulse Width 

(CLOCK) 

fc w(H) 

C w(L) 


2.0 

4.5 

6.0 




a 

n 

Minimum Pulse Width 

(CLEAR) * 

fc w(L) 


2.0 

4.5 

6.0 

- 

60 

15 

13 


- 

190 

38 

32 

Minimum Pulse Width 

(CLEAR) ** 

fc w(L) 


2.0 

4.5 

6.0 

■ 


175 

35 

30 

- 

H 

Minimum Removal Time 

(CLEAR) 

t rem 

j 

2.0 

4.5 

6.0 

a 


5 

5 

5 

- 

a 

Input Capacitance 

Cin’ 


- 



- 

10 

pF 

Power Dissipation 

Capacitance 

Cp D (l) 

74HC7292 

- 


- 

i 

b 

74HC7294 



■ 

m 

B 


HC-807 












TC74HC7292P 

TC74HC7294P 


Note(l) : 


( 2 ): 


CpD is defined as the value of internal equivalent capacitance of IC which 
is calculated from the operating current consumption without load (refer to 
Test Circuit) . Average operating current can be obtained by the equation 

hereunder. Icc (0P r • ) ^PD * V CC * f IN + 


* ; for TC74HC7292 
**; for TC74HC7294 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


6ns 6ns 



V 


cc 


OND 


V 


OH 


V 


OL 


6ns 6ns 



HC-808 









TC74HC7292P 

TC74HC7294P 


ICC(Opr.) TEST CIRCUIT 



IC-809 











NOTES 



ii OUTLINE DRAWINGS 


TC74HC/HCT SERIES 





Note) Package width and length do not include mold protrusion 







HC-814 








HC-815 








SOP 20PIN (200m ii BODY) OUTLINE DRAWING (SOP20-P-300) 


Unit in mm 



HC-816 





HC-817 















12 CROSS REFERENCE GUIDE 


TC74HC/HCT SERIES 





CROSS REFERENCE GUIDE 


TOSHIBA 

MOTOROLA 

T1 

RCA 

SIGNETICS 

NATIONAL 

SEMICONDUCTOR 

TC74HC00A 

MC74HCOO 

SN74HC00 

CD74HC00 

PC74HC00 

MM74HC00 

TC74HCTOOA 



CD74HCT00 

PC74HCT00 

MM74HCT00 

TC74HC02A 

MC74HC02 

SN74HC02 

CD74HC02 

PC74HC02 

MM74HC02 

TC74HCT02A 



CD74HCT02 

PC74HCT02 


TC74HC03A 

MC74HC03 

SN74HC03 

CD74HC03 

PC74HC03 

MM74HC03 

TC74HC04A 

MC74HC04 

SN74HC04 

CD74HC04 

PC74HC04 

MM74HC04 

TC74HCU04A 

MC74HCU04 

SN74HCU04 

CD74HCU04 

PC74HCU04 

MM74HCU04 

TC74HCT04A 

MC74HCT04 


CD74HCT04 

PC74HCT04 

MM74HCT04 

TC74HC05A 

MC74HC05 

SN74HC05 




TC74HC07A 






TC74HC08A 

MC74HC08 

SN74HC08 

CD74HC08 

PC74HC08 

MM74HC08 

TC74HCT08A 



CD74HCT08 

PC74HCT08 


TC74HC09A 


SN74HC09 




TC74HC10A 

MC74HC10 

SN74HC10 

CD74HC10 

PC74HC10 

MM74HC10 

TC74HC11A 

MC74HC11 

SN74HC11 

CD74HC11 

PC74HC11 

MM74HC11 

TC74HC14A 

MC74HC14 

SN74HC14 

CD74HC14 

PC74HC14 

MM74HC14 

TC74HC20A 

MC74HC20 

SN74HC20 

CD74HC20' 

PC74HC20 

MM74HC20 

TC74HC21A 


SN74HC21 

CD74HC21 

PC74HC21 


TC74HC27A 

MC74HC27 

SN74HC27 

CD74HC27 

PC74HC27 

MM74HC27 

TC74HC30A 

MC74HC30 

SN74HC30 

CD74HC30 

PC74HC30 

MM74HC30 

TC74HC32A 

MC74HC32 

SN74HC32 

CD74HC32 

PC74HC32 

MM74HC32 

TC74HCT32A 



CD74HCT32 

PC74HCT32 


TC74HC42A 

MC74HC42 

SN74HC42 

CD74HC42 

PC74HC42 

MM74HC42 

TC74HC51A 

MC74HC51 

SN74HC51 



MM74HC51 

TC74HC73A 

MC74HC73 

SN74HC73 

CD74HC73 

PC74HC73 

MM74HC73 

TC74HC74A 

MC74HC74 

SN74HC74 

CD74HC74 

PC74HC74 

MM74HC74 

TC74HCT74A 



CD74HCT74 

PC74HCT74 

MM74HCT74 

TC74HC75A 

MC74HC75 

SN74HC75 

CD74HC75 

PC74HC75 

MM74HC75 

TC74HC76A 

MC74HC76 

SN74HC76 



MM74HC76 

TC74HC77A 


SN74HC77 




TC74HC85A 

MC74HC85 

SN74HC85 

CD74HC85 

PC74HC85 

MM74HC85 

TC74HC86A 

MC74HC86 

SN74HC86 

CD74HC86 

PC74HC86 

MM74HC86 

TC74HCT86A 



CD74HCT86 

PC74HCT86 


TC74HC107A 

MC74HC107 

SN74HC107 

CD74HC107 

PC74HC107 

MM74HC107 

TC74HC109A 

MC74HC109 

SN74HC109 

CD74HC109 

PC74HC109 

MM74HC109 

TC74HC112A 

MC74HC112 

SN74HC112 

CD74HC112 

PC74HC112 

MM74HC112 

TC74HC113A 

MC74HC113 

SN74HC1 13 



MM74HC113 

TC74HC123 



CD74HC123 

PC74HC123 


TC74HC123A 

MC74HC123A 




MM74HC123A 

TC74HC125A 

MC74HC125 

SN74HC125 

CD74HC125 

PC74HC125 

MM74HC125 

TC74HC126A 

MC74HC126 

SN74HC126 

CD74HC126 

PC74HC126 

MM74HC126 

TC74HC131A 






TC74HC132A 

MC74HC132 


CD74HC132 

PC74HC132 

MM74HC132 

TC74HC133A 

MC74HC133 

SN74HC133 



MM74HC133 

TC74HC137A 

MC74HC137 

SN74HC137 

CD74HC137 

PC74HC137 

MM74HC137 


HC-821 




CROSS REFERENCE GUIDE 


TOSHIBA 

MOTOROLA 

TI 

RCA 

SIGNETICS 

NATIONAL 

SEMICONDUCTOR 

TC74HCT137A 


SN74HCT137 

CD74HCT137 

PC74HCT137 


TC74HC138A 

MC74HC138 

SN74HC138 

CD74HC138 

PC74HC138 

MM74HC138 

TC74HCT138A 


SN74HCT138 

CD74HCT138 

PC74HCT138 

MM74HCT138 

TC74HC139A 

MC74HC139 

SN74HC139 

CD74HC139 

PC74HC139 

MM74HC139 

TC74HCT139A 



CD74HCT139 

PC74HCT139 


TC74HC147A 

MC74HC147 

SN74HC147 

CD74HC147 

PC74HC147 

MM74HC147 

TC74HC148A 


SN74HC148 




TC74HC151A 

MC74HC151 

SN74HC151 

CD74HC151 

PC74HC151 

MM74HC151 

TC74HC153A 

MC74HC153 

SN74HC153 

CD74HC153 

PC74HC153 

MM74HC153 

TC74HC154A 

MC74HC154 

SN74HC154 

CD74HC154 

PC74HC154 

MM74HC154 

TC74HC155A 





MM74HC155 

TC74HC157A 

MC74HC157 

SN74HC157 

CD74HC157 

PC74HC157 

MM74HC157 

TC74HCT157A 



CD74HCT157 

PC74HCT157 

MM74HCT157 

TC74HC158A 

MC74HC158 

SN74HC158 

CD74HC158 

PC74HC158 

MM74HC158 

TC74HCT158A 



CD74HCT158 

PC74HCT158 

MM74HCT158 

TC74HC160A 

MC74HC160 

SN74HC160 

CD74HC160 

PC74HC160 

MM74HC160 

TC74HC161A 

MC74HC161 

SN74HC161 

CD74HC16I 

PC74HC161 

MM74HC161 

TC74HC162A 

MC74HC162 

SN74HC162 

CD74HC162 

PC74HC162 

MM74HC162 

TC74HC163A 

MC74HC163 

SN74HC163 

CD74HC163 

PC74HC163 

MM74HC163 

TC74HC164A 

MC74HC164 

SN74HC164 

CD74HC164 

PC74HC164 

MM74HC164 

TC74HCT164A 



CD74HCT164 

PC74HCT164 

MM74HCT164 

TC74HC165A 

MC74HC165 

SN74HC165 

CD74HC165 

PC74HC165 

MM74HC165 

TC74HC166A 

MC74HC166 

SN74HC166 

CD74HC166 

PC74HC166 


TC74HC173A 

MC74HC173 

SN74HC173 

CD74HC173 

PC74HC173 

MM74HC173 

TC74HC174A 

MC74HC174 

SN74HC174 

CD74HC174 

PC74HC174 

MM74HC174 

TC74HCT174A 



CD74HCT174 

PC74HCT174 


TC74HC175A 

MC74HC175 

SN74HC175 

CD74HC175 

PC74HC175 

MM74HC175 

TC74HC181A 

MC74HC181 


CD74HC181 

PC74HC181 

MM74HC181 

TC74HC182A 

MC74HC182 


CD74HC182 

PC74HC182 

MM74HC182 

TC74HC190A 

MC74HC190 

SN74HC190 

CD74HC190 

PC74HC190 

MM74HC190 

TC74HC191A 

MC74HC191 

SN74HC191 

CD74HC191 

PC74HC191 

MM74HC191 

I TC74HC192A 

MC74HC192 

SN74HC192 

CD74HC192 

PC74HC192 

MM74HC192 

j TC74HC193A 

MC74HC193 

SN74HC193 

CD74HC193 

PC74HC193 

MM74HC193 

j TC74HC194A 

MC74HC194 

SN74HC194 

CD74HC194 

PC74HC194 

MM74HC194 

| TC74HC195A 

MC74HC195 

SN74HC195 

CD74HC195 

PC74HC195 

MM74HC195 

j TC74HC221 



CD74HC221 

PC74HC221 


| TC74HC221A 

MC74HC221A 




MM74HC221A 

TC74HC237A 

MC74HC237 

SN74HC237 

CD74HC237 

PC74HC237 

MM74HC237 

j TC74HC238A 


SN74HC238 

CD74HC238 

PC74HC238 

MM74HC238 

| TC74HC240A 

MC74HC240 

SN74HC240 

CD74HC240 

PC74HC240 

MM74HC240 

j TC74HCT240A 

MC74HCT240 

SN74HCT240 

CD74HCT240 

PC74HCT240 

MM74HCT240 

! TC74HC241A 

MC74HC241 

SN74HC241 

CD74HC241 

PC74HC241 

MM74HC241 

TC74HCT241A 

MC74HCT241 

SN74HCT241 

CD74HCT241 

PC74HCT241 

MM74HCT241 

TC74HC242A 

MC74HC242 

SN74HC242 

CD74HC242 

PCJ4HC242 

MM74HC242 

| TC74HC243A 

MC74HC243 

SN74HC243 

CD74HC243 

PC74HC243 

MM74HC243 


HC-822 




CROSS REFERENCE GUIDE 


TOSHIBA 

MOTOROLA 

TI 

RCA 

SIGNETICS 

NATIONAL 

SEMICONDUCTOR 

TC74HC244A 

MC74HC244 

SN74HC244 

CD74HC244 

PC74HC244 

MM74HC244 

TC74HCT244A 

MC74HCT244 

SN74HCT244 

CD74HCT244 

PC74HCT244 

MM74HCT244 

TC74HC245A 

MC74HC245 

SN74HC245 

CD74HC245 

PC74HC245 

MM74HC245 

TC74HCT245A 

MC74HCT245 

SN74HCT245 

CD74HCT245 

PC74HCT245 

MM74HCT245 

TC74HC251A 

MC74HC251 

SN74HC251 

CD74HC251 

PC74HC251 

MM74HC251 

TC74HC253A 

MC74HC253 

SN74HC253 

CD74HC253 

PC74HC253 

MM74HC253 

TC74HC257A 

MC74HC257 

SN74HC257 

CD74HC257 

PC74HC257 

MM74HC257 

TC74HCT257A 



CD74HCT257 

PC74HCT257 

MM74HCT257 

TC74HC258A 


SN74HC258 

CD74HC258 

PC74HC258 


TC74HCT258A 



CD74HCT258 

PC74HCT258 


TC74HC259A 

MC74HC259 

SN74HC259 

CD74HC259 

PC74HC259 

MM74HC259 

TC74HC266A 

MC74HC266 

SN74HC266 



MM74HC266 

TC74HC273A 

MC74HC273 

SN74HC273 

CD74HC273 

PC74HC273 

MM74HC273 

TC74HCT273A 

TC74HC279A 



CD74HCT273 

PC74HCT273 

MM74HCT273 

TC74HC280A 

MC74HC280 

SN74HC280 

CD74HC280 

PC74HC280 

MM74HC280 

TC74HC283A 

MC74HC283 


CD74HC283 

PC74HC283 

MM74HC283 

TC74HC298A 

MC74HC298 

SN74HC298 



MM74HC298 

TC74HC299A 

MC74HC299 


CD74HC299 

PC74HC299 

MM74HC299 

TC74HC323A 





MM74HC323 

TC74HC35.2A 


SN74HC352 




TC74HC353A 


SN74HC353 




TC74HC354A 

MC74HC354 

SN74HC354 

CD74HC354 

PC74HC354 

MM74HC354 

TC74HC356A 

MC74HC356 

SN74HC356 

CD74HC356 

PC74HC356 

MM74HC356 

TC74HC365A 

MC74HC365 

SN74HC365 

CD74HC365 

PC74HC365 

MM74HC365 

TC74HC366A 

MC74HC366 

SN74HC366 

CD74HC366 

PC74HC366 

MM74HC366 

TC74HC367A 

MC74HC367 

SN74HC367 

CD74HC367 

PC74HC367 

MM74HC367 

TC74HC368A 

MC74HC368 

SN74HC368 

CD74HC368 

PC74HC368 

MM74HC368 

TC74HC373A 

MC74HC373 

SN74HC373 

CD74HC373 

PC74HC373 

MM74HC373 

TC74HCT373A 

MC74HCT373 

SN74HCT373 

CD74HCT373 

PC74HCT373 

i MM74HCT373 

TC74HC374A 

MC74HC374 

SN74HC374 

CD74HC374 

PC74HC374 

MM74HC374 

TC74HCT374A 

MC74HCT374 

SN74HCT374 

CD74HCT374 

PC74HCT374 

MM74HCT374 

TC74HC375A 


SN74HC375 




TC74HC377A 


SN74HC377 

CD74HC377 

PC74HC377 


TC74HC386A 


SN74HC386 




TC74HC390A 

MC74HC390 

SN74HC390 

CD74HC390 

PC74HC390 

MM74HC390 

TC74HC393A 

MC74HC393 

SN74HC393 

CD74HC393 

PC74HC393 

MM74HC393 

TC74HC423 

TC74HC423A 



CD74HC423 

PC74HC423 

MM74HC423A 

TC74HC533A 

MC74HC533 

SN74HC533 

CD74HC533 

PC74HC533 

MM74HC533 

TC74HCT533A 

MC74HCT533 

SN74HCT533 

CD74HCT533 

PC74HCT533 

MM74HCT533 

TC74HC534A 

MC74HC534 

SN74HC534 

CD74HC534 

PC74HC534 

MM74HC534 

TC74HCT534A 

MC74HCT534 

SN74HCT534 

CD74HCT534 

PC74HCT534 

MM74HCT534 

TC74HC540A 

MC74HC540 

SN74HC540 

CD74HC540 

PC74HC540 

MM74HC540 

TC74HCT540A 

MC74HCT540 

SN74HCT540 

CD74HCT540 

PC74HCT540 

MM74HCT540 


HC-823 




CROSS REFERENCE GUIDE 


TOSHIBA 

MOTOROLA 

TI 

RCA 

SIGNETICS 

NATIONAL 

SEMICONDUCTOR 

TC74HC541A 

MC74HC541 

SN74HC541 

CD74HC541 

PC74HC541 

MM74HC541 

TC74HCT541A 

MC74HCT541 

SN74HCT541 

CD74HCT541 

PC74HCT541 

MM74HCT541 

TC74HC563A 

MC74HC563 

SN74HC563 

CD74HC563 

PC74HC563 

MM74HC563 

TC74HCT563A 


SN74HCT563 

CD74HCT563 

PC74HCT563 

MM74HCT563 

TC74HC564A 

MC74HC564 

SN74HC564 

CD74HC564 

PC74HC564 

MM74HC564 

TC74HCT564A 


SN74HCT564 

CD74HCT564 

PC74HCT564 

MM74HCT564 

TC74HC573A 

MC74HC573 

SN74HC573 

CD74HC573 

PC74HC573 

MM74HC573 

TC74HCT573A 


SN74HCT573 

CD74HCT573 

PC74HCT573 

MM74HCT573 

TC74HC574 

MC74HC574 

SN74HC574 

CD74HC574 

PC74HC574 

MM74HC574 

TC74HCT574 


SN74HCT574 

CD74HCT574 

PC74HCT574 

MM74HCT574 

TC74HC590A 





MM74HC590 

TC74HC592A 





MM74HC592 

TC74HC593A 





MM74HC593 

TC74HC595A 

MC74HC595 




MM74HC595 

TC74HC597A 

MC74HC597 


CD74HC597 

PC74HC597 

MM74HC597 

TC74HC620A 

MC74HC620 

SN74HC620 




TC74HC623A 

MC74HC623 

SN74HC623 




TC74HC640A 

MC74HC640 

SN74HC640 

CD74HC640 

PC74HC640 

MM74HC640 

TC74HCT640A 

MC74HCT640 

SN74HCT640 

CD74HCT640 

PC74HCT640 

MM74HCT640 

TC74HC643A 

MC74HC643 

SN74HC643 

CD74HC643 

PC74HC643 

MM74HC643 

TC74HCT643A 

MC74HCT643 

SN74HCT643 

CD74HCT643 

PC74HCT643 

MM74HCT643 

TC74HC646A 

MC74HC646 

SN74HC646 

CD74HC646 

PC74HC646 

MM74HC646 

TC74HCT646A 

MC74HCT646 

SN74HCT646 

CD74HCT646 

PC74HCT646 


TC74HC648A 

MC74HC648 

SN74HC648 

CD74HC648 

PC74HC648 

MM74HC648 

TC74HCT648A 


SN74HCT648 

CD74HCT648 

PC74HCT648 


TC74HC651A 

MC74HC651 

SN74HC651 




TC74HCT651A 


SN74HCT651 




TC74HC652A 

MC74HC652 

SN74HC652 




TC74HCT652A 


SN74HCT652 




TC74HC670A 

MC74HC670 


CD74HC670 

PC74HC670 


TC74HC688A 

MC74HC688 

SN74HC688 

CD74HC688 

PC74HC688 

MM74HC668 

TC74HCT688A 



CD74HCT688 

PC74HCT688 

MM74HCT688 

TC74HC690A 






TC74HC691A 






TC74HC692A 






TC74HC693A 






TC74HC696A 






TC74HC697A 






TC74HC698A 






TC74HC699A 






TC74HC4002A 

MC74HC4002 

SN74HC4002 

CD74HC4002 

PC74HC4002 

MM74HC4002 

TC74HC4016A 

MC74HC4016 


CD74HC4016 

PC74HC4016 

MM74HC4016 

TC74HC4017A 

MC74HC4017 

SN74HC4017 

CD74HC4017 

PC74HC4017 

MM74HC4017 

TC74HC4020A 

MC74HC4020 

SN74HC4020 

CD74HC4020 

PC74HC4020 

MM74HC4020 

TC74HC4022A 


SN74HC4022 





HC-824 




CROSS REFERENCE GUIDE 


TOSHIBA 

MOTOROLA 

Tl 

RCA 

SIGNETICS 

NATIONAL 

SEMICONDUCTOR 

TC74HC4024A 

MC74HC4024 

SN74HC4024 

CD74HC4024 

PC74HC4024 

MM74HC4024 

TC74HC4028A 






TC74HC4040A 

MC74HC4040 

SN74HC4040 

CD74HC4040 

PC74HC4040 

MM74HC4040 

TC74HC4049A 

MC74HC4049 


CD74HC4049 

PC74HC4049 

MM74HC4049 

TC74HC4050A 

MC74HC4050 


CD74HC4050 

PC74HC4050 

MM74HC4050 

TC74HC4051A 

MC74HC4051 


CD74HC4051 

PC74HC4051 

MM74HC4051 

TC74HC4052A 

MC74HC4052 


CD74HC4052 

PC74HC4052 

MM74HC4052 

TC74HC4053A 

MC74HC4053 


CD74HC4053 

PC74HC4053 

MM74HC4053 

TC74HC4060A 

MC74HC4060 

SN74HC4060 

CD74HC4060 

PC74HC4060 

MM74HC4060 

TC74HC4066A 

MC74HC4066 

SN74HC4066 

CD74HC4066 

PC74HC4066 

MM74HC4066 

TC74HC4072A 






TC74HC4075A 

MC74HC4075 

SN74HC4075 

CD74HC4075 

PC74HC4075 

MM74HC4075 

TC74HC4078A 

MC74HC4078 

SN74HC4078A 



MM74HC4078 

TC74HC4094A 



CD74HC4094 

PC74HC4094 


TC74HC40102A 



CD74HC40102 

PC74HC40102 


TC74HC40103A 



CD74HC40103 

PC74HC40103 


TC74HC40105A 



CD74HC40105 

PC74HC40105 


TC74HC4316A 

MC74HC4316 


CD74HC4316 

PC74HC4316 

MM74HC4316 

TC74HC4351A 

MC74HC4351 


CD74HC4351 

PC74HC4351 


TC74HC4352A 

MC74HC4352 


CD74HC4352 

PC74HC4352 


TC74HC4353A 

MC74HC4353 


CD74HC4353 

PC74HC4353 


TC74HC4511A 

MC74HC4511 


CD74HC4511 

PC74HC4511 

MM74HC4511 

TC74HC4514A 

MC74HC4514 

SN74HC4514 

CD74HC4514 

PC74HC4514 

MM74HC4514 

TC74HC4515A 


SN74HC4515 

CD74HC4515 

PC74HC4515 


TC74HC4518A 



CD74HC4518 

PC74HC4518 

MM74HC4518 

TC74HC4520A 



CD74HC4520 

PC74HC4520 

MM74HC4520 

TC74HC4538A 

MC74HC4538 


CD74HC4538 

PC74HC4538 

MM74HC4538 

TC74HC4543A 

MC74HC4543 


CD74HC4543 

PC74HC4543 

MM74HC4543 

TC74HCT7007A 






TC74HC7240A 




1 


TC74HC7241A 






TC74HC7244A 






TC74HC7266A 

MC74HC7266 

SN74HC7266 

CD74HC7266 



TC74HC7292A 






TC74HC7294A 

..... i 






TC74HC7640A 






1 TC74HC7643A 






TC74HC7645A 

| 

i 







HC-825 




NOTES 



TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC. 

REGIONAL SALES OFFICES 


NORTHWEST REGION 

1220 Midas Way 
Sunnyvale. CA 94086 
TEL: (408) 737-9844 
FAX: (408) 737-9905 

SOUTHWEST REGION 
15621 Redhill Ave. 
Suite 205 
Tustin.CA 92680 
TEL: (714) 259-0368 
FAX: (714) 259-9439 


CENTRAL REGION 

One Parkway North 
Suite 500 

Deerfield. IL 60015-2547 
TEL: (708)945-1500 
FAX: (708)945-1044 
TWX: 29-7131 


SOUTHCENTRAL REGION 

777 E. Campbell Road 
Suite 650 

Richardson. TX 75081 
TEL: (214)480-0470 
FAX: (214)235-4114 


EASTERN REGION 

25 Mall Road 
5th Floor 

Burlington. MA 01803 
TEL: (617)272-4352 
FAX: (617)272-3089 
TWX: 710-321-6730 


SOUTHEAST REGION 
Waterford Centre 
5555 Triangle Parkway 
Suite 300 

Norcross. GA 30092 
TEL: (404) 368-0203 
FAX: (404) 368-0075 


